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Congress at Cambridge 


HE 75th annual congress of the British Veter- 

inary Association opens tomorrow evening, in 

Cambridge, when the members of the Eastern 
Counties Veterinary Society will welcome their col- 
leagues from all over the country, from the Com- 
monwealth, and from Europe, at an At Home. 
Ihenceforward, the remainder of the week will be 
taken up by a programme which, in variety, interest, 
and authority may prove unequalled in the Associa- 
tion’s history. It is a commonplace that the last 
2 or 3 decades have seen a fundamental change 
come over the profession. History may associate it 
with the 1948 Act, though the stirrings, of which 
that Act was the visible symbol, had been apparent 
for some time before. This year’s Congress seems 
to exemplify, in its programme, the two main lines 
upon which modern veterinary surgery seems to be 
developing. 

First, it is plain that the profession has moved far 
towards specialisation. The empirical art developed 
to so high an excellence by generations of practitioners 
is tending to give place to a science based upon a 
growing body of exact knowledge. A survey of the 
Congress programme shows a wide variety of papers 
read by workers each of whom has specialised in his 
own field and has, accordingly, a considered volume 
of information to impart. 

Secondly, the number of plenary papers to be 
read—far more than at any previous Congress 
illustrates the extent to which veterinary science is 
deploying itself upon common ground with the other 
sciences. The Association is very much in the debt 
of a body of distinguished workers from without its 
ranks who have undertaken to enrich its proceedings 
with the fruit of their scholarship and research. Over 
the years, scattered individuals in the veterinary field 
have made contributions to the general sum of 
knowledge; it is a grateful realisation that, in this 
year’s Congress, a complementary contribution is to 
be forthcoming. 

Of the two ancient universities it is Cambridge 
which has been first to establish a school of veterinary 
science, and it is both natural and proper that the 
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Eastern Counties Division in planning this 75th 
Congress have clearly intended to do justice to its 
setting. The Cambridge school is of recent founda- 
tion, but already, under the direction of Professors 
Pugh and Beveridge, a notable body of scientists and 
research workers there have contributed much to our 
knowledge. It is a tribute to their accomplishment 
that the plenary sessions will be upon so high a level, 
and that these, together with the variety of sectional 
papers seem likely, so far as advance applications 
are a guide, to attract one of the largest attendances 
within our history. 

It has been suggested that the profession is chang- 
ing from an art into a science; but no matter to what 
extent that may be so, it retains, as it must always 
retain, its ethical and moral foundation. It is for 
that reason we publish, in this issue, an article on 
the Christian attitude towards animals; for the basis 
of veterinary surgery——our professional raison d’étre 

is the advancement of well-being among the sentient 
creation, and the relief of suffering. Even in an age 
when so much of Christian dogma is rejected or 
ignored its ethic remains the corner-stone of civilised 
society; and as our correspondent makes plain on 
another page, the scriptural teaching of justice and 
benevolence to animals—the peculiar charge of the 
veterinary surgeon—is clear and unequivocal. In 
this sense our work, increasingly scientific though it 
becomes, remains a vocation, and the loss would be 
grievous should it ever cease to be so. 

For all those who attend it year by year, the annual 
Congress is a refreshment both professionally and 
personally. New knowledge is gained, ideas and 
experiences are exchanged, gold friendships are 
strengthened and new ones made. It would be for 
the good of the entire profession if the maximum 
number of veterinarians could take part, and as 
Cambridge is accessible from so many directions, it 
would be both gracious and valuable if principals 
would make it possible for as many as possible of 
their juniors to attend at least some of the sessions. 
There is something in this year’s programme for 
everyone. May everyone enjoy and benefit from it 
to the full. 


B 
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Observations -™ Copper Deficiency in Cattle in East Anglia 


BY 


H. I. FIELD 
Veterinary Investigation Centre, Field Laboratories, Milton Road, Cambridge 


Part 1 


Introduction 

OPPER deficiency in cattle is a clinical condition 

which usually occurs after stock have been graz- 

for a few months on spring and summer pastures. 
Provided that the land is of a type which gives rise 
to copper deficiency, symptoms commonly appear 
during the summer and persist until the animals are 
housed in the late autumn or early winter. Broadly 
speaking, symptoms of copper deficiency are most 
severe in cattle still in the stage of active growth, 
becoming progressively less severe with approaching 
maturity. Thus symptoms may be very marked in 
calves and yearlings but are often less obvious in 2- 
year-olds, while more mature cattle may show little 
clinical evidence of deficiency. 

The clinical effects vary according to the method 
of husbandry. In a beef herd in which cows calve 
in the spring and suckle their calves at pasture, pro- 
vided that the cows are copper deficient during preg- 
nancy, symptoms of copper deficiency appear in the 
calves when they are 2 to 3 months of age. In these 
circumstances, the calves are born with an inadequate 
copper reserve and are unable to make good the 
deficiency from the milk. When the calves are 
weaned in the autumn and yarded, they tend to 
recover but unless they are given copper supplements 
during the winter less severe symptoms reappear after 
the animals have been a few months at pasture the 
following spring and summer. If the cattle are 
yarded during their second winter of life there is 
again a tendency to improve in condition. During 
the following spring and summer when the cattle are 
over 2 years of age, symptoms are often much less 
pronounced than during their first and second years 
at pasture but the stock nevertheless fail to grow at 
a normal rate. Thus copper deficiency has an adverse 
effect on the cattle throughout their growth period. 
In order to eliminate the effects of copper deficiency 
in such a herd, it is necessary to maintain the copper 
status of the cattle from birth uniil they reach 
maturity. 

Under another system of management the practice 
may be to buy in strong stores to fatten off on the 
spring and summer flush of grass. If the land is of 
a type which gives rise to copper deficiency, instead 
of the cattle being sold fat after a few months at 
pasture, they make poor weight gains and may even 
lose weight, with the result that it may be necessary 
to fatten them off in yards during the following winter. 

In dairy herds symptoms of copper deficiency are 
more often seen in the yearlings and 2-year-olds. The 
calves are commonly born in the autumn and housed 
during their first winter of life and in many herds 
they are reared on proprietary calf-foods which supply 
enough copper for their physiological requirements 


(Jamieson & Allcroft, 1950). The calves are there 
fore protected from the effects of copper deficiency 
during the period of greatest susceptibility. It is 
fairly general practice to turn autumn-born calves 
out to grass for the first time in the following spring 
or early summer, by which time they may be 8 to 
10 months of age. As yearlings and 2-year-olds, 
they are often restricted to pasture and home-grown 
foodstuffs for sustenance and it is during this period 
that they commonly show signs of copper deficiency, 
for on joining the herd as down-calving heifers, they 


~ May again receive purchased concentrates which 


supply enough copper for their needs. 

It is now recognised that some degree of copper 
deficiency in cattle may occur on widely different 
types of soil but it is still true to say that the disease 
is more widespread and therefore of greatest import- 
ance on soils of marine type, that is, on soils con- 
sisting mainly of sand and peat. In a contribution 
to a symposium on copper metabolism, Cunningham 
(1950) stated that in New Zealand work on copper 
deficiency had its inception in the study of problems 
associated with the farming of land reclaimed from 
peat swamps. Further investigations showed that 
the peat soils were only one of several soil types in 
New Zealand which were copper deficient. Deficiency 
also occurred in consolidated coastal sands and in 
other leached sandy soils, in marine silts, and in some 
river silts. 

It was not until 1946 that copper deficiency was 
first suspected in cattle in Great Britain by Jamieson 
& Russell, the evidence being based on the low 
copper content of herbage and on the similarity of 
the symptoms to those of ‘‘ peat scours ’’ as described 
by Cunningham (1944) in New Zealand. The sus- 
pected deficiency occurred in young cattle on 
reclaimed heather land in Aberdeenshire. In the 
same year, Allcroft (1946) reported low blood copper 
levels in cattle on peat land in Cheshire and in young 
cattle on fenland in Cambridgeshire. The disease 
was subsequently studied in those areas by Allcroft 
& Parker (1949) and by Blakemore & Venn 
(1950). Allcroft also collaborated with Jamieson 
(Jamieson & Allcroft, 1949, 1950) in the study of a 
pining condition occurring in Aberdeen Angus and 
crossbred West Highland calves running with their 
dams on land in certain parts of Caithness. They 
found that low blood and liver copper values were 
a feature of the disease, which could be prevented 
by the oral or intravenous administration of coppe: 
sulphate. 

Since these first observations, copper deficiency) 
has been diagnosed in cattle in various part of Great 
Britain. During 1950-1 a blood copper survey was 
carried out by the central laboratory at Wevbridg: 
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in conjunction with Veterinary Investigation Officers. 
Over 100 herds were examined, and of these, one-third 
were found to have a low copper status (Allcroft, 
1952). In some of these herds copper deficiency had 
been suspected; in others it was apparently present in 
a subclinical form. 


Copper Deficiency in East Anglia 

The geological formation of parts of East Anglia 
shows features in common with those parts of 
Australasia and Holland where copper deficiency is 
known to occur in plants and animals. This applies 
particularly to some parts of the fen country situated 
in the counties of Cambridgeshire, Norfolk, and 
Suffolk, where the soil consists mainly of black fen 
over peat or sand, but with some areas of sand. It 
is not surprising, therefore, to find that these areas 
have a poor reputation for the rearing of live-stock 
and indeed there is an old Norfolk saying that 
bullocks on these fens grow only horns and tails. 
Much of this land proved uneconomic to farm and 
went out of production before the First World War, 
reverting to natural fen and becoming derelict, 
undrained grass dotted with bushes and small trees, 
used solely for short periods of summer grazing. 


During the Second World War large tracts of this 
land were reclaimed and cropped by Agricultural 
Executive Committees; most of it has now been 
returned to private ownership. In the early days 
after reclamation, it was often predicted that once 
the post-war period of food shortage was over, the 
fen would again become derelict but the advances 
made between the wars in technical knowledge have 
ensured that the peat fen has as good a chance in 
the future of agriculture as the “‘ highlands.’’ 

During the early years after reclamation the land 
was cropped, but after the war a considerable propor- 
tion was sown down to grass with a view to its 
development as a beef-raising area. Following the 
introduction of cattle onto the new pastures, it soon 
became evident that the old reputation of the fen 
for growing only horn and tail was well deserved, 
as the stock failed to thrive on the rich new leys. 
Experiments carried out in the area during the last 
few years have shown that the cattle fail to thrive 
on this land because they become copper deficient. 
When this deficiency is prevented or corrected the 
cattle thrive normally thus enabling them to be reared 
and fattened successfully. 

The purpose of this paper is to describe the experi- 
mental observations which established, firstly, that 
the lack of thriving in cattle was due to copper 
deficiency and secondly, that provided the deficiency 
was prevented or corrected then cattle would thrive 
as well on this ‘‘ unproductive ’’ land as elsewhere. 


The attention of the writer was first directed to the 
problem in the summer of 1950, when deaths were 
occurring in Hereford and Hereford-Shorthorn cross- 
bred calves running with their dams on reclaimed fen 
in West Suffolk. The history indicated that the 
calves appeared to thrive normally until they were 
about 9 to 10 weeks of age, when they developed 
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a Clinical syndrome characterised by a stilted gait, 
enlargement of the fetlock joints, arching of the 
back, fading of the coat colour, inappetence, a ten- 
dency to recumbency, occasional scouring, and loss 
of condition, leading in several cases to death. From 
a consideration of the soil type and the clinical symp- 
toms, a tentative diagnosis was made of copper 
deficiency and this was confirmed by the examination 
of blood samples from 8 representative calves, the 
average levels of the group being 0.04 mg. of copper 
per 100 ml. of blood. Following this preliminary 
observation, blood samples were taken for analysis 
from a further 12 calves and from their dams. The 
blood copper levels of these animals are shown in 
the following table. 


TABLe I 
BLoop Copper LEVELS OF Cows AND CALVES* 








Range of Cu levels 





(mg. per 100 ml.) Average Cu levels 
‘12 calves... 0-03-0-09 0-04 
12 adult cows 0-01-0-04 0-025 








* Cunningham (1949) gives the normal blood copper value 
of cattle as 0-09 mg. per 100 ml. 


Despite the low blood copper levels found in the 
dams, they showed no marked signs of ill health, 
clinical symptoms being confined to the calves. 

Enquiries showed that trouble of a similar nature 
occurred on other farms in the area. Blood samples 
taken from affected calves on one of these farms again 
showed low blood copper levels, within a range vary- 
ing from 0.01 to 0.06 mg. per 100 inl. of blood and 
a mean of 0.03 mg. It was apparent, therefore, that 
the problem was one of importance in the area as a 
whole. 

The clinical evidence indicated that calves appeared 
to be particularly susceptible to the effects of copper 
deficiency but that adult cows, despite the fact that 
they showed low blood copper levels, remained 
apparently normal. In a wide study of the problem 
it seemed desirable, nevertheless, to make observa- 
tions on the effects of copper deficiency on cattle of 
all age groups. Experiments were planned, there- 
fore, to assess the effects of copper deficiency, not 
only in calves but also in older animals. 


The Prevention of Copper Deficiency in Calves by 

Dosing Cows during Pregnancy (Experiment 1) 
Experimental Detatls 

Eighteen adult and presumed pregnant females 
were withdrawn in late summer and maintained 
throughout the autumn and winter at pasture without 
supplementary feeding. They were due to calve 
the following spring. The cows were divided into 
2 groups, A and B, consisting of 12 and 6 cows 
respectively. Cows in Group A were each dosed by 
mouth with 10 grammes CuSo, at fortnightly intervals 
until shortly before parturition. Of the 12 cows in 
the group, 6 received the first dose on August 28th, 
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and in the case of the other 6, the initial dose was 
given on October 24th. The cows in Group B were 
not dosed and served as controls. Calves were 
weighed as and when they were born in the spring 
and again when weaned the following autumn. Blood 
samples were collected at intervals from the cows 
and calves for biochemical ard haematological 
examination. 


Experimental Results (a) Cows 


The cows were brought from pasture into a straw 
yard when calving started in mid-March but were 
turned, out again, together with the few calves born 
at that time, in mid-April. Cows and calves 
remained thereafter at pasture until the end of 
September. In the spring there was no apparent 
difference in the physical condition of the cows in the 
2 groups, and during the first 2 or 3 months of the 
grazing period the similarity was maintained. From 
the latter part of July until the end of the observation 
period in September, the clinical condition of the 
undosed cows gradually deteriorated as compared 
with the dosed cows. By the end of September 
there was an appreciable difference in physical con- 
dition, and in particular in the coat colour, of the 
cattle in the 2 groups. The undosed cows had an 
appearance of general unthriftiness and the coats 
faded to a_yellowish-khaki colour, whereas the 
dosed cows were in thriving condition with normal 
red or reddish-brown coats. 


EXPERIMENT 1, 


BLOOD COPPER LEVELS - COWS. 
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rhe average blood copper levels for the dosed and 
undosed groups of cows are shown in Fig. 1. The 
graph shows that oral administration of copper was 
effective in raising blood copper levels to within the 
normal range and this level was maintained through- 
out pregnancy. The levels dropped following the 
cessation of dosing in the spring and fell progressively 
during the summer to reach figures comparable with 
those present at the beginning of the experiment. The 
undosed cows showed some variation in blood copper 
content but as a group the levels remained low 
throughout the experimental period. 

Complete haematological examinations were made 
in April, at the end of the winter feeding period, on 
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12 cows, 6 each from the dosed and undosed groups 
respectively. Further comprehensive examinations 
were made in July and again in August on each of 
the 18 cows in the experiment. Blood samples were 
again collected in September but these were examined 
only for copper and haemoglobin content. The 
results of these examinations are given in Table II, 
and for comparison the tindings reported by Bennetts 
(1941) from Western Australia for copper-deficient 
cattle are also included. The table shows that in 
April the haemoglobin values of the cows in the 
control group ranged from 10.83 to 12.78 grammes 
per 100 ml. of blood, with a mean of 11.81 grammes 
per cent., but during the summer the values gradually 
fell until by mid-September the range was from 6.1 
to 10.9 grammes per 100 ml. with a mean of 8.34 
grammes per cent. While this mean value is still 
considerably higher than the figure of 6.7 grammes 
per cent. reported by Bennetts and his colleagues 
for copper-deficient cattle, it nevertheless represents 
a fall of approximately 30 per cent. over a 5-month 
grazing period. Confirmation of the lewered haemo- 
globin levels in deficient cattle was obtained in a 
later experiment. It seems, however, that a fall in 
haemoglobin levels is not a constant feature in copper 
deficiency. It may be governed by the degree of 
deficiency to which the animal is subjected. Blake 
more and Venn (1950) reported haemoglobin values 
ranging from 4.8 to 5.6 grammes per 100 ml. with 
a mean of 5.3 in some copper-deficient cattle in 
Suffolk but the same authors reported normal levels 
in 2 copper-deficient herds in the Cambridgeshire 
fens. Jamieson and Allcroft (1950) also found normal 
levels of haemoglobin in copper-deficient calves in 
Caithness. 


Experimental Results (b) Calves 

Six calves from dosed cows and 4 from undosed 
cows survived the period of experiment. In the 
control group, I cow proved barren and 1 calf died 
at birth following malpresentation. Calves from 2 
dosed cows were dead at birth; 1 was born with 
cerebellar hypoplasia and 3 died later, 1 from drown- 
ing in a drainage Gitch and 2 from poisoning. 

The calves remained with the cows at pasture 
throughout the period of the experiment. The 6 
calves from dosed cows thrived normally and retained 
a normal coat colour, whereas each of the 4 calves 
from undosed cows developed symptoms which could 
be ascribed to copper deficiency. The first calf to 
be born in this group showed symptoms of deficiency 
at g weeks of age, characterised by arching of the 
back, stiffness of gait, a tucked-up abdomen, and 
fading of coat colour. These symptoms were first 
noted in June and persisted until weaning in Septem 
ber. The other 3 calves in this group all developed 
symptoms of deficiency at about 10 weeks of age, 
being evidenced by lack of thriving, and fading of 
coat colour. The calves in this group became so poor 
that it was decided in September to wean early, as 
it was felt that one or more might die and so render 
the experiment abortive. 
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Each calf was weighed as soon as possible after 
birth and again when weaned in mid-September. The 
mean daily weight increases from birth to weaning 
for calves in the treated and control groups respec- 
tively were 2.2 and 1.5 lb. The difference between 
the 2 groups is statistically significant (p = < 0.001). 
Photographs of typical calves from each group are 
shown in Figs. 2 and 3. 


EXPERIMENT 1. 





Calf from undosed (control) cow. 


Fic. 2. 


Weight at birth 86 Ib 
Weight at weaning 239 Ib. 
Average daily increase 1.5 Ib. 


Blood samples were taken for copper analysis 
from each calf as soon as possible after birth and 
again at intervals during the summer. The average 
values for calves from dosed and undosed cows 
respectively are shown in Fig. 4. The graph shows 
that the average blood copper level at birth of calves 
from dosed cows was higher than in calves from 
undosed cows and that this difference was maintained 
throughout the experimental period. 





Fic. 3.—Calf from dosed cow 
Weight at birth 95 Ib. 
Weight at weaning 371 |b 


Average daily increase 2.2 lb. 

Liver biopsy specimens were taken from 2 calves 
in each group in September fer copper analysis. The 
results are shown in Table III. The liver copper 
levels of the calves from dosed cows are quite adequate 
but the low levels in the calves from undosed cows 
are indicative of severe copper deficiency. 

Blood samples were taken at birth and again in 
July and August for haematological examination. 
rhe haemoglobin values are incorporated in Fig. 4. 
The levels show that there was ino significant difference 
between the values in normal and affected calves 
respectively. The values were all within the normal 
range, thus confirming the observations of Jamieson 
& Allcroft in Caithness that the symptoms shown 
by affected calves are not associated with anaemia. 


The Prevention of Copper Deficiency by Top-dressing 
Pastures with CuSo: (Experiment 2) 
When it has been established that cattle become 
copper deficient after grazing on a given tract of land, 


Taste II 


ReEsuLTs OF HAEMATOLOGICAL EXAMINATIONS—EXPERIMENT ,] 








R.B.C. 10% per 


cu. mm. Haemoglobin 
Range Average Range Average 
Dosed adult cows 
April 10th... 5-55-6-82 6-20 10-75-13-58 ~=11-82 
July 10th 5-51-8-12 6-30 10-86-14-83 = 12-15 
August 9th... 5-05-7-14 5-78 10-32—13-88 11-65 
- - 10-40 


September I 4th 


8-20-13-40 


Control adult cows 
April 10th 556-7 -67 
July 10th ee 4-51-6-86 


5-49 10-83—12-78 11-8 
‘61 9-92—11-94 11-1 


] 
0 





August 9th 5-52-6-23 5-84 10-17—12-17 11-05 
September 14th - —- 6-1-10-9 8-34 
Bennetts et al 
(1941) 
Normals : — 7-2 _- 13-3 
Affected ; — 2-8 — 6-7 


~ 


su. mg. per 
100 ml. 


ran. M.C.V. M.C.H. M.C.H.C. 
° Range Average 


36-0 57°3 19-15 33-1 0-05-—-0-10 0-08 
38-6 59-5 18-80 32-0 0-01—0-08 0-04 


40°5 68-6 20-0 29-9 
. : 0-01—0-04 0-03 


37-3 58-0 18-0 31-6 0-03-—0-05 0-035 
35-0 63-0 20-0 32-0 0-01—0-06 0-027 
35-7 60-7 18-7 27°8 

— - 0-01-0-03 0-018 
36-1 50-6 — — 0-07—-0-17 

23-5 86-7 —- . 0-01-0-02 - 
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the problem becomes ene of preventing deficiency 
by providing some source of copper other than that 
available in herbage, in order to maintain the copper 
status of the stock, that is, the liver and blood levels, 
at or around normal. The method of choice should 
preferably be one which fits in with the management 
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and type of farming on the individual farm or estate. 
There are many possible methods other than oral 
dosing. One method which has been widely used in 
Australasia is that of top-dressing pastures, and the 
second experiment was designed to assess the value 
of this method under conditions in this country. 


Experimental Details 


During May and June, 54 acres of ley pasture were 
sprayed with a solution of a granulated form of CuSo,, 
at the rate of 10 Ib. per acre. One week after spray- 
ing was completed, 35 pregnant cows were turned 


Tase III 
Copper CONTENT OF LIVERS OF CALVES 














Number Copper content—liver p.p.m./ 
of calf Group dry matter* 
l Dosed cows 196-0 
2 ic 117-0 
3 Undosed cows 11-8 
4 11-1 








* Cunningham (1949) gives the liver content of normal 
calves as 380 p.p.m. in dry liver. 


onto the pastures, where they remained with their 
calves throughout the grazing season. The remainder 
of the herd, consisting of 83 cows and their calves, 
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grazed untreated leys which were botanically of th: 
same type. 


Experimental Results 

The 83 cows on the untreated pastures reared 73 
calves, of which 8 developed extreme symptoms and 
a further 12 less-severe symptoms of copper deficiency. 
Thus 20 (27 per cent.) of the calf crop developed 
symptoms which were ascribed to lack of copper. 
Symptoms appeared typically between 8 and 10 weeks 
of age. 

The 35 cows grazing the sprayed pastures reared 
30 calves, not one of which developed symptoms of 
deficiency. Both the cows and calves thrived better 
than the stock on the undressed pastures. Facilities 
were unfortunately not available on this part of the 
fen for weighing the calves to assess relative weight 
gains. 

Blood samples taken from calves on the untreated 
and treated land respectively confirmed the value of 
the method in maintaining blood copper levels. Calves 
on untreated pastures showed average levels of 0.04 
mg. per 100 ml. as compared with the average levels 
of 0.09 mg. per 100 ml. in calves on treated pastures. 


The Copper Content of the Tissues of Adult 

Cattle and Calves 

During the course of the 2 preceding experiments, 
3 adult cows and 11 calves, some of which were in the 
experimental groups and others in the main herd, 
died from a variety of causes and were available for 
study. Analyses were made on selected tissues for 
their copper, and, in some cases, iron contents, and 
the results are shown in Table IV. 

It is evident from the data presented in this table 
that the liver copper levels of calves bred by cows 
which were dosed during pregnancy were all adequate 
and in some cases possibly on the high side, with an 
average for 5 calves of 48r p.p.m., whereas the 
average for 6 calves from deficient cows was 61.6 
p-p.m. At least 3 of the calves in the latter group 
showed liver levels indicative of gross deficiency (10.0, 
11.4, and 13 p.p.m. respectively). In the normal 
course of events such low levels would be quickly 
exhausted and be followed by clinical evidence of 
deficiency. It was rather surprising to find that one 
of the cows which had been dosed with CuSo, at 
intervals throughout pregnancy showed a liver copper 
content only slightly higher than that found in each 
of 2 undosed cattle. The death of this cow occurred, 
however, some time after calving, by which time 
the blood levels in the dosed cows had already fallen 
from the normal levels that had been maintained 
during pregnancy. 


The Effects of Copper Deficiency in Older Cattle 
The point was made in the introduction to this 
paper that the clinical effects of copper deficiency ar 
most marked in calves and that the effects tend to be 
progressively less severe as cattle reach maturity. It 
seemed important, nevertheless, to attempt to assess 
the effects of copper deficiency in age groups othe: 
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TaBLe IV 
RESULTS OF TissuE ANALYSES—Cows AND CALVES 








Content of tissue—parts per million dry matter 




















Animal History Age Copper Iron Copper Iron Copper Iron Remark ¢ 
Liver* Spleen Kidney 
Cow ... Undosed Adult 6-1 598-0 5-2 37,097-0 15-1 639-0 
> * a 26  —1,487-0 4-7 15,8800 — ne 
Dosed during pregnancy * 73 307-0 7-1 17,700-0 13-0 — 
Calf .... From dosed cow Stillborn 243-0 — 11-0 — 20-0 _- Average copper 
Po * ra is 460-0 -- 11-0 — 16-0 —- content of livers : 
“i 103-0 -— 26-0 — 23-0 _- 481 p.p.m. 
e mS 1 day 760-0 — 2-9 — 9-4 — Range : 
. « es 4 days 840-0 —- 9-6 -— 20-0 - 103-840 p.p.m. 
Calf .... From undosed cow Stillborn 11-4 — 6-6 = 14-4 Average copper 
“ om “ 45 min. 62-0 — 8-1 _— 19-0 — content of livers : 
2 days 182-0 — 14-0 -- 28-0 - 61-6 p.p.m, 
a « 10-0 a 7-0 — 13-0 — Range : 
Pe i 91-0 ~- 14-0 -- 13-0 - 10-0-182 p.p.m. 
i. 13-0 soni 8-0 ‘aie 16-0 “ 


” 














* Cunningham (1946) gives the average liver values for normal yearling and adult cattle as lying between 67 and 200 p.p.m. 








than calves, and another experiment was carried out 
to furnish information on the growth rate of cattle 
from 12 to 30 months of age. 


Experimental Details (Experiment 3) 

A group of 27 copper-deficient calves was with- 
drawn in the autumn of 1950 for experimental 
observations. They were yarded during the winters 
of 1950-1 and 1951-2, being fed on foodstuffs grown 
on the farm, and ran at pasture during the summers 
of 1951 and 1952. The calves were divided into 3 
groups and treated as follows : — 














Group A Group B Group C 
Period 6 calves 15 calves 6 calves 
Winter, 1950-1 No Supplied* Suppliedt 
copper with copper with copper 
Winter, 1951-2 No No Supplied* 
copper copper with copper 








* Fed } lb. per head per day of specially compounded cake 
containing equivalent of 2 grammes CuSo, per Ib. 

+ Dosed at fortnightly intervals throughout the winter with 
5 grammes CuSo,. 


The calves were weighed individually in the spring 
of 1951, when they were around 12 months of age, 


the yearlings in Groups B and C, which had been 
given supplementary copper during the previous 
winter, made almost identical weight gains, the aver- 
age for each animal in these groups being approxi- 
mately 60 Ib. per head more than the controls in 
Group A. : 

In the spring of 1952 it was not possible to move 
the cattle off the premises for weighing because of 
foot-and-mouth disease restrictions, so that in the 
table the weight increases are shown for the 13-month 
period October, 1951, to October, 1952. During this 
period the cattle in the 2 groups, A and B, which 
did not get copper supplementation during the pre- 
ceding winter, made similar average weight gains, 
whereas the cattle in Group C, in which copper intake 
had been maintained, showed weight gains consider- 
ably in excess of the cattle in these groups. 

Blood samples were collected at intervals through- 
out the period of the experiment for copper analysis. 
Blood copper levels of the calves in Group A remained 
low throughout the period of observation. Oral dosing 
at fortnightly intervals throughout the winter raised 
the blood levels to within the normal range but the 
values had fallen again at the end of the summer graz- 
ing period in October. The daily feeding during the 
winter of cake which contained CuSo, not only raised 
the blood copper levels to normal but the levels 








Molybdenum in pasture—parts per million in dry grass 











Area a 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
Kerepehi aan —- 3-2 2-5 2-5 4-1 7-0 6-2 7-4 6-2 4-8 9-8 2-9 
Gordonton _... _ 75 7-6 75 10-2 15-0 16-5 14-3 16-5 11-2 7-9 8-8 








and thereafter at intervals until the experiment 
terminated in October, 1952. 
Experimental Results 


The weight increases of the cattle in the 3 groups 
are shown in Table V. During the summer of 1951, 


remained within the normal range until the end of 
the summer grazing period. The effect of giving 
copper either by oral dosing or in cake is shown in 
the analytical results obtained on liver biopsy speci- 
mens from representative cattle in each group (Table 


VI). 
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TABLE V 
THe INFLUENCE OF CopPpPER ON GROWTH RATE OF CATTLE 
FROM 12 to 30 Montus or AGE 








Group A—6 CaLves 
































Weight 
Management gain per Lb. 
head 
Winter, 1950-1 : 
Yarded—no copper supplied 
Summer, 1951 : Total 145-6 
At pasture—158 days Daily 0-904 
Winter, 1951-2 : 
Yarded—no copper supplied 
Summer, 1952 : 
At pasture—132 days 
Weight gain : Total 222-7 
October, 1951—October, 1952 Daily 0-64 
Weight gain : Total 348-0 
May, 1951—October, 1952 Daily 0-69 





Group B—15 Caves 
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It is apparent from the differences in weight gain 
in the three experimental groups, and confirmed by 
the analytical data, that copper supplements during 
the winter build up sufficient liver reserves of copper 
to enable growing cattle to make normal weight gains 
during the following summer. The results obtained 
with the calves in Group B show, however, that it 
is essential to maintain the copper status at or around 
normal throughout the growth period if the normal 
rate of weight gain is to be maintained. 


The cattle dosed with copper during their first and 
second winters of life (Group C) made an average 
weight gain of 551.2 lb. during the period May, 1951, 
to October, 1952, as compared with an average gain 
of 348 lb. in the undosed contrels (Group A), while 
the cattle in Group B which received copper during 
their first winter but not during the second winter 
occupied an intermediate position, with an average 
weight gain of 449.0 lb. 


TaB.e VI 


CopPeR CONTENT OF LiIvEeR Biopsy SPECIMENS— 
YEARLING CATTLE 










































































Weight Number Copper content of liver- 
Management gain per Lb. Group of calf p.p.m./dry matter 
head “ 
A Undosed controls 1 11-5 
Winter, 1950-1 : 2 8-1 
Yarded—fed anti-teart cake 3 8-2 
Summer, 1951 : Total 202-8 B Copper cake l 56-0 
2 805-0 
At pasture—158 days Daily 1-29 ™ 
C Oraldosing ... 1 125-0 
Winter, 1951-2 : 2 603-0 
Yarded—no copper supplied 3 653-0 
Summer, 1952 : 
At pasture 
Weight gain : Total 252-0 Estimated Growth Rates of Cattle from Birth 
October, 1951-October, 1952 Daily 0-7 to 30 Months of Age ; 
A table has been prepared on the basis of th 
Weight gain : Total 440-0 results obtained in Experiments 1 and 3 which shows 
May, 1951—October, 1952 Daily 0-89 the estimated live-weight gains of normal and copper- 
. deficient cattle from birth to 30 months of age (Table 
Group C—6 Catves VII). The figures given in this table for live-weight 
Weight increase from birth to 12 months of age are based 
Management gain per Lb. . 
head ; on the results of Experiment 1 and are probably a 
true reflection of the relative rates of growth of normal 
Winter, 1950-51: and copper-deficient calves of beef type during this 
Yesded—dosed with copper period. The live-weight increases from 12 to 30 
Summer, 1951 : Total 204-7 months of age are based on the results obtained in 
(Yearlings) Experiment 3. The 27 calves in this experiment had 
At pasture—158 ; ‘ a low copper status when the observations started in 
on wd “ve 1950. Because of this, the live-weight gains of the 
Winter, 1951-2 : dosed calves in this experiment might be attributed, 
Yarded-fed anti-teart cake in part, to the therapeutic effect of making good a 
1988 : copper deficiency and are not necessarily the sam 
’ a Dassen as would be shown by calves with a normal copper 
At pasture—132 days : : ‘ 
(Two-year-olds) status from birth. With this reservation, the figures 
. — show that under the conditions of husbandry practised 
Weight gain : Total anes in the area, beef-type cattle with a normal copper 
October, 1951—October, 1952 Daily 1-00 status might be expected to reach a live-weight of 
: 1,009 Ib. (9 cwt.) by the time they are turned out 
Weight gain : Total 551-2 to pasture at 2 years of age and 1,277 Ib. (approxi- 
a it! 
May, 1951-October, 1952 Daily 1-09 mately 11} cwt.) at 30 months of age, compared with 








weights of 810 lb. (7} cwt.) and 936 Ib. (84 cwt. 





s.Vww 
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TaBie VII 
EsTIMATED LIVEWEIGHTS OF CATTLE FROM BIRTH TO 30 MoNnTHS OF AGE 








Copper-deficient 








Normal cattle cattle 
Age in Management 

months Daily Weight Daily Weight 
gain in lb. gain in lb. 

0 90-0 90-0 

5 At pasture with dams—May to September—153 days 2-2 426-6 1-5 319-5 

12 Weaned in yards—October to April—212 days 1-0 638-6 1-0 531-5 
18 At pasture—May to October—184 days 1:3 878-7 0-9 679-8 
24 In yards—November to April—181 days ... 0-72 1,009-0 0-62 810-0 
30 At pasture—May to October—184 days 1-457 1,277-0 0-685 936-0 

>. 








for deficient cattle at similar ages. On land of normal 
productivity in other parts of Great Britain, cattle 
of the same type, reared on pasture and home-pro- 


duced foodstuffs, reach average live-weights of 11 
to 12 cwt. when 30 months of age. 
(This paper will be concluded next week) 





Stricture of the Duodenum as Cause of 
Death in a Young Puppy 
BY 
M. ELIZABETH DAVIES 
AND 
G. SKULSKI 
Canine Centre, Animal Health Trust, Kennett, Suffolk 


Subject 
The subject was a 14-day-old black Miniature 
Poodle dog puppy, 1 of a litter of 5. 


Symptoms 

The bitch whelped normally except that 1 placenta 
was retained. Within 24 hours the bitch was reported 
to have shown restlessness with quick and shallow 
respiration, and her milk supply was poor. Within a 
further 24 hours 1 puppy was found dead but no 
signs of distress had been observed and the cause was 
not established. The bitch and the puppies were 
then given penicillin. Over the next 2 days a bitch 
puppy was observed to become fretful and very thin, 
although apparently feeding. It lost weight rapidly 
and wailed continuously until it died on the 8th day 
after whelping. A black dog puppy was by then 
noticed to be showing similar signs. Streptomycin 
was then administered to the bitch and attempts to 
rear the sickly puppy by hand were begun. Despite 
warmth and regular feeding the puppy continued to 
cry except when massaged over the region of the 
chest and back. During the next 3 days it appeared 
to improve; it fed regularly and the stools were 
normal, but on the following day it became restless 
again and refused food. During subsequent days it 
was seen to be in great pain with contortion of the 
body, head and 1 hind limb, and finally gasping for 
breath. Drops of brandy provided temporary relief, 
but on the development of convulsions the puppy was 
put down. It was by that time 14 days old. 


Post-mortem Examination 

On post-mortem examination the general appear- 
ance of the body was good and all the organs of the 
thoracic cavity and the liver and spleen appeared 
normal. The stomach was found to be slightly dis- 
tended and filled with milk and a sharply defined 
stricture was seen in the duodenum. There was 
marked congestion and inflammation of the mucous 
membrane in the region of the stricture and the con- 
sequent swelling had been sufficient to close the lumen 
and block the passage of food from the stomach into 
the intestine. Both the duodenum and intestine were 
empty of food material. No inflammatory changes 
were seen in the intestine which was otherwise 
normal. The kidneys were very pale in colour but 
the cut surface showed no abnormalities. 

Bacteriological cultures from lung, spleen, heart 
blood and the residue of the urachus, and also from 
the duodenum, were sterile. 
Diagnosis 

The cause of death in this puppy was undoubtedly 
the stricture of the duodenum which was presumably 
due to a malformatién. From the breeding history, 
the puppies in this litter were the product of a 
mother-son mating, which might account for a con- 
genital malformation of the duodenum, but this was 
the first time in which such a close line of breeding 
had been used, and the kennel had an otherwise 
healthy record. Whether similar malformations 
would account for the 2 earlier deaths in the litter 
would be a matter of conjecture. As the same signs 
were shown by the bitch puppy which died on the 
8th day, it seems possible that a similar malforma- 
tion was present and responsible for death, although 
it was not observed at a post-mortem examination 
made at the time by the veterinary surgeon in charge. 
No other abnormalities were seen by him and the 
carcase was incinerated. It has been reported that 
the remaining 2 puppies are thriving satisfactorily. 

Acknowledgment.—We are indebted to Mr. J. M. 
Evans, M.R.C.V.S., fer permission to publish this case. 
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The Toxicity of Organic Phosphorus Insecticides 


D. W. JOLLY 
Cooper Technical Bureau, Berkhamsted 


Introduction 


HE organic phosphorus insecticides were initially 

developed by Dr. Gerhard Schrader of Germany. 

They are potent insecticides and are widely used 
for the control of arthropod parasites. Unfortunately 
some of these insecticides, particularly those first 
introduced into agriculture, are very toxic to mam- 
mals, which has restricted their application to crops 
only. In recent years, however, organic phosphorus 
insecticides have been produced, with a low mam- 
malian toxicity, and some of these are now being 
applied to live-stock for the control of ectoparasites, 
which have become resistant to arsenic, and to the 
chlorinated hydrocarbon group of insecticides. There 
is therefore a need for information on the toxicity, 
clinical symptoms, and hazards of use of these organic 
phosphorus compounds in domesticated animals. 
Their mode of action and toxic hazards have been 
included in a review by McGirr and Papworth (1953) 
and McGirr (1956). This paper describes symptoms 
of poisoning by organic phosphorus compounds, and 
suggests methods of treating affected animals. 

All the organic phosphorus insecticides produced 
so far are nervous system poisons with a similar mode 
of action. However, the amounts required to elicit 
a toxic response vary enormously, and range from 
I mg. per kg., the acute oral LD 50 of T.E.P.P. 
(tetraethyl pyrophosphate), to 2,000 mg. per kg., 
which is the oral LD 50 of the dithiophosphate, 
Malathion, regarded as one of the safest insecticides 
at present available. Although the same pattern of 
symptoms are exhibited in all animals, there is a 
species variation in the manifestation of these symp- 
toms. For this reason the symptoms of a number 
of animal species have been included. 


General Toxicology 

Acetylcholine is formed at the end of many nerve 
fibres of the central nervous system, the autonomic 
nervous system, and somatic motor nerves. The 
nerve impulse causes the release of the acetylcholine, 
by which it is able to cross the synaptic junction. 
This action of acetylcholine is very brief due to its 
almost immediate destruction by the enzyme choline- 
sterase. The organic phosphorus insecticides inactiv- 
ate cholinesterase with the result that acetylcholine 
accumulates in abnormally high concentrations at 
the sites of liberation, and causes over-stimulation of 
the target cells. 

Clinically the response to anticholinesterase drugs 
may be described in terms of the ‘‘ muscarinic ’’ and 
‘* nicotinic ’’ responses. Acetylcholine is normally 
released at the endings of the post-ganglionic fibres 
of the parasympathetic division of the autonomic 


nervous system. The consequent responses of the 
circulation, and of visceral and other organs, are 
referred to as the muscarinic actions of acetylcholine 
and include slowing of the heart, hypotension, 
increased peristalsis, salivation, sweating, bronchiolar 
constriction, increased mucous secretion, pulmonary 
secretion, and pupillary constriction. The stimulation 
of the cholinergic nerves of the sympathetic division, 
and the somatic motor nerves, give rise to the nicotinic 
symptoms, which are twitching of the eyelids and 
tongue, fasiculations of the face and neck, and tremors 
of the limb and body muscles. 

An indication of the degree of organic phosphorus 
intoxication can be obtained before the appearance 
of symptoms, by estimation of the cholinesterase con- 
centration of the blood. The basis of most methods 
is that cholinesterase hydrolyses acetylcholine to 
acetic acid and choline. The amount of acetic acid 
produced is proportional to the amount of choline- 
sterase in the blood. Frequent estimations of blood 
cholinesterase is an essential part of all toxicological 
studies with organic phosphorus insecticides. 

The significance of low cholinesterase levels in blood 
is a controversial subject because it is possible for 
an animal to remain apparently normal with no 
detectable quantities of cholinesterase. It is generally 
accepted that a fall of 30 to 40 per cent. in the choline- 
sterase level of the blood has little clinical significance. 
Gage (1955) states that a fall exceeding 60 per cent. 
of the normal is dangerous, other workers are of the 
opinion that an 80 per cent. fall should represent the 
danger mark, and consider that the speed at which 
the cholinesterase level declines is equally important. 
The faster the fall the greater the chance of poisoning. 

In cases where an organic phosphorus insecticide 
is repeatedly applied to the body of an animal, such 
as obtains when cattle are subjected to serial spray- 
ings at 7-day intervals for the control of ticks, we 
have observed that there is a progressive fall in the 
blood cholinesterase until there is a 40 to 50 per cent. 
depression. This usually occurs after the 4th to 6th 
application. From this point the progress of the 
depression is slowed, or even halted, despite con- 
tinued spravings. The reason for this phenomenon 
has not yet been explained, but it suggests that 
there is some compensatory mechanism in the animal 
body which is activated by a continual drain on 
cholinesterase. There is some support for this hypo- 
thesis in the finding that the blood cholinesterase 
in an animal which has suffered from organic phos- 
phorus poisoning often returns to a higher level than 
that which obtained before the depression. 

There is no doubt, however, that repeated exposure 
to an organic phosphorus insecticide can result in a 
progressive depression of blood cholinesterase until 
toxic symptoms and death occur. It is also known 
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that an animal with an initially low cholinesterase 
level is more susceptible to intoxication by an organic 
phosphorus compound. The cholinesterase concentra- 
tion of very young animals is only 60 per cent. that 
of adults, and there is evidence which indicites that 
extreme youth predisposes to poisoning. Conversely, 
animals approaching puberty have a higher choline- 
sterase level than that of the adult, and may therefore 
be more resistant. 

Organic phosphorus insecticides do not cause any 
permanent damage in animals, and recovery after a 
clinical reaction is complete. There is, however, a 
form of paralysis confined to man and the chicken, 
which has been reported as a sequel to a toxic reaction 
with a fluoro phosphate. This condition is due to 
a demyelination of nerve fibres (Barnes, 1953), and 
can be recognised clinically as a paralysis 2 to 8 
weeks after a toxic reaction. Chickens should there- 
fore be included in all toxicological investigations 
with new organic phosphorus insecticides to detect 
this paralysis. 

Clinical Symptoms 
Cattle 

The following case of accidental organic phosphorus 
poisoning in cattle occurred when some steers were 
sprayed with a potent thiophosphate for tick control 
(McHardy, 1954). The reaction commenced within 
15 to 30 minutes of the application of the spray. 
The first sign of poisoning noted was that of a stag- 
gering gait in which the legs were stiffened. The 
affected animals made forward pushing movements 
with their heads, their tongues were protruded, and 
salivation was profuse. The respirations were 
laboured and rapid, and in some cases there was 
groaning or bellowing. The pupils were constricted 
and the animals were unable to see. Muscular quivers 
were apparent all over the body. In the early stages 
the neck and forequarters were affected, but later 
the tremors became more severe over the hind 
quarters. Severely affected animals collapsed onto 
their sides and some died within 30 minutes of the 
commencement of symptoms. Death was not accom- 
panied by galloping movements of the legs, or con- 
vulsions. Animals which survived remained recum- 
bent for 5 to 6 hours, after which they were able to 
stand. 

The less severely poisoned animals staggered, with 
protruded tongues, salivated excessively, and were 
unable to see. Such animals lay, or fell down, and 
were reluctant to rise for some hours. Mildly affected 
cattle were restless, slobbered, protruded their 
tongues, and shook their heads. There were appar- 
ently no sequelae to the intoxication, and the recovery 
of the survivors was uneventful. 

This case history is similar to that described by 
Radeleff (1954), in a report of fatal poisoning in 
cattle which had been sprayed with T.E.P.P. Some 
of these animals died within 2 to 5 minutes after the 
onset of symptoms, and all of 29 beasts sprayed with 
the T.E.P.P. were dead within 40 minutes of the 
application. 

The accidents described above should be taken to 
represent the ‘‘ peracute ’’ type of poisoning. We 
have also observed scouring and excessive salivation 
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as the only clinical symptoms in steers which have 
suffered a rapid fall in blood cholinesterase, and con- 
sider that these signs are the premonitory symptoms 
of organic phosphorus poisoning in cattle. There 
was no reference to diarrhoea in the reports given 
above of severe poisoning associated with the spray- 
ings. However, death may have occurred before the 
intestinal episode became apparent, or it was not 
sufficiently pronounced to deserve comment, in view 
of the more dramatic symptoms. The staggering 
gait, with particular reference to the stiff-legged 
action, was noted by Radeleff (1955) who attributes 
it to the respiratory distress suffered by the animal. 
The absence of convulsions at death, or other agonal 
symptoms, suggests that death is due to paralysis of 
the respiratory centre. A failure of any other part 
of the respiratory system, or a heart block, would 
have stimulated the respiratory centre and caused 
some gasping immediately prior to death. 


Sheep 

Poisoning in 3 sheep was caused by the oral 
administration of a suspension in water of diethyl 
alkyl pyrimidyl thiophosphate, prepared from a 
wettable powder. Within 2 hours of the dosing the 
toxic symptoms were apparent, the first of which 
was salivation. The pupils of the eyes were con- 
stricted and lacrimation was observed in some, but 
not all of the affected animals. The sheep lay down 
and were reluctant to move. When handled they 
were cold to the touch, particularly at the extremities. 
If disturbed, the sheep showed tremors of the head 
and shoulders and moved spasmodically, with a stiff- 
legged gait, and due to constriction of the pupils, 
were unable to see. Breathing was rapid and laboured 
and the mucous membranes were cyanotic. The sheep 
died suddenly but without struggling, apparently due 
to paralysis of the respiratory centre. One shecp died 
within 2} hours of ingestion of the insecticide, a 
second 10 to 20 hours, and the third 24 hovrs after 
ingestion. The amount of thiophosphate administered 
did not apparently influence the time of death, as the 
sheep with the smallest dose died first. 

This case of organic phosphorus poisoning occurred 
after the oral ingestion of the toxicant. The time 
sequence of symptoms and survival period may differ 
somewhat if the intake of the organic phosphorus 
insecticide is percutaneous. The signs of poisoning 
are less conspicuous than in cattle. The affected 
animals lie down, and in the early stages the salivation 
is the most obvious sign to the casual observer. Later 
the respiratory distress becomes apparent. The 
miosis would not be noted unless the sheep were 
placed in the shade. 


Pigs 

The signs of poisoning in young pigs, using the 
more potent cholinesterase inhibiting compounds, 
such as Parathion and Schradan, have been described 
by McGirr and Papworth (1953). Their pigs, which 
weighed 50 to 55 lb., were dosed by mouth, and 
salivation, with frothing at the mouth, appeared 2 
hours later. The pigs were unable to stand and there 
were muscular tremors particularly of the legs, ears, 
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tail, and eyelids. There was no reference to miosis, 
but nystagmus was observed. The animals were 
shot within 1 or 2 hours of the onset of symptoms. 
From this description it would appear that the 
nicotinic symptoms are more conspicuous in the pig, 
than in the case of cattle or sheep. There was no 
mention of sweating or diarrhoea, although it is 
possible that the pigs were destroyed before these 
symptoms had become apparent. McGirr considers 
that pigs are among the more susceptible animal 
species to organic phosphorus poisoning. 


The Dog 

There are a number of reports in which the symp- 
toms of organic phosphorus poisoning are described. 
Dayrett ef al. (1948) have recorded that the effects 
following the ingestion of T.E.P.P. include salivation, 
vomiting, diarrhoea with tenesmus, urination, and 
respiratory distress. These muscarinic symptoms were 
followed by muscular fasciculations, tremors, and 
inco-ordination. Death in the case of the dog, was 
preceded by convulsions. Dayrett noted that the 
gastro-intestinal symptoms were dominant, but that 
miosis was not marked. 

A case history is given by Faull and Wilkinson 
(1954), in which a 10-week-old Dachshund dog licked 
some plants which had just been sprayed with 
T.E.P.P. Within 2 hours the puppy vomited, was 
inco-ordinated, and in a state of collapse. The mouth 
was cold, the mucous membranes pallid, pulse weak 
and rapid, and temperature 98° F. However, the 
pupils were not constricted, nor was there evidence 
of respiratory distress. Although there was a good 
response to the administration of atropine, and the 
puppy recovered, a severe diarrhoea containing blood 
developed later. 

It would appear from these descriptions that saliva- 
tion, vomiting, diarrhoea, and inco-ordination are 
the dominant signs of organic phosphorus poisoning 
in the dog, although dyspnoea, muscular tremors, 
and convulsions may become apparent in the later 
stages. 


Peultry 

Poultry are more susceptible to organic phosphorus 
insecticides than mammals. Affected birds squat, 
with their feathers ruffled. Salivation is pronounced. 
If disturbed the birds move in an inco-ordinated 
fashion and may show tremors. Later the birds show 
signs of respiratory distress and collapse onto their 
sides. Death is rapid and without struggling. 

Chickens also suffer from the delayed or chronic 
type of poisoning mentioned previously. In this case 
the symptoms appear up to 8 weeks after exposure 
to the organic phosphorus compounds and are 
characterised by a high stepping gait, toe curl, 
muscular weakness, and finally paralysis. Mildly 
affected birds recover. 


Post-Mortem Findings 
There are no characteristic post-mortem findings in 
animals which have died from organic phosphorus 
poisoning. Most animals die quietly and without 
struggling. There may be evidence of salivation if 
death has been recent. McGirr noted abnormal 
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irritability of muscle in pigs which had just died. 
There may be an excess of peritoneal fluid, with 
engorgement of the intestinal blood vessels and 
intestinal spasm, due to the excessive peristalsis. 
The faeces are soft unless death has followed quickly 
after the ingestion of the insecticide. Areas of con- 
gestion in the lining of the stomach and intestines 
are common, and the stomach contents are often 
unusually liquid. The diaphragm is elevated, the 
right heart distended, and left ventricle empty. The 
other organs are usually normal, but the lungs may 
be congested, or anaemic, with the bronchi and 
trachea full of froth, with horizontal bands of con- 
gestion of their lining. 

No lesions have been detected by a histological 
examination of sections of liver, kidney, and other 
organs taken from animals which have been exposed 
to single or repeated doses of organic phosphorus 
insecticide (Barnes, 1953). The fluoro phosphate 
which has induced a demyelination in birds is the 
exception. 

In general the organic phosphorus insecticides 
themselves are unlikely to withstand the putrefactive 
changes which occur in a carcase, and there is not 
yet any method of determining chemically the tissue 
concentration of organic phosphorus insecticide. The 
diagnosis of organic phosphorus poisoning would 
therefore depend upon the history of the case. Where 
a number of animals had been exposed to an organic 
phosphorus insecticide it is unlikely that there would 
be death without some evidence of intoxication being 
apparent among the surviving animals. Cholinester- 
ase estimations of blood would be indicated in this 
case. A single death in an otherwise normal herd or 
flock does not suggest organic phosphorus poisoning. 


Treatment 

The accepted antidote for organic phosphorus 
poisoning is atropine, which blocks the transmission 
of the nerve inrpulses of the parasympathetic system 
to the reactor cells. This action overcomes the 
muscarinic symptoms, although theoretically, it does 
not alleviate the nicotinic symptoms. Nevertheless, 
animals suffering from intoxication with organic 
phosphorus compounds respond well, and sometimes 
dramatically, to the administration of atropine. For 
this purpose large doses of atropine are needed, the 
precise amount being influenced by the severity of 
the symptoms. 

The therapeutic doses of atropine sulphate indicated 
by the British Veterinary Codex are :— 

Horses and Cattle 15 to 30 mg. (1/4 to 1/2 gr). 
Sheep 4 to 8 mg. (1/16 to 1/8 gr.) 

Pigs 2 to 4 mg. (1/30 to 1/16 gr.) 

Dogs 0.3 to 1 mg. (1/200 to 1/60 gr.) 

Cats 0.1 to 0.3 mg. (1/600 to 1/200 gr.) 

The appearance of toxic symptoms of organic 
phosphorus poisoning in any animal is a crisis which 
demands prompt treatment and a guarded prognosis. 
Double the therapeutic dosage of atropine by injec- 
tion is recommended. An immediate effect is obtained 
by an intravenous injection. Solutions of atropine 
are also rapidly absorbed when injected into muscle. 
Subcutaneous injections of atropine require some 30 
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minutes to take effect, while orally administered 
atropine needs an hour (Goodman & Gilman, 1955). 
Although there may be a prompt and good response 
to this treatment, the symptoms can return when the 
effect of the atropine wears off, in which case more 
atropine must be administered. In man intramus- 
cular injections of 2 mg. atropine sulphate (4 times 
the normal dose), at hourly intervals, is recommended 
until signs of atropinisation appear (Grob, 1950). 
The response to atropine varies with the animal 
species. Cattle appear to be more sensitive than the 
dog. Steele-Bodger (1956) used an intravenous 
injection of 1 gr. of atropine sulphate per 1,000 lb. 
bodyweight in cattle suffering from Schradan poison- 
ing with good results. Nevertheless, he found this 
treatment could kill a normal animal. Darlington 
et al. (1953), however, observed that normal dogs 
will withstand 6 mg. of atropine sulphate by injection, 
which is over 3 times the amount, on a mg. per kg. 
bodyweight basis, used by Steele-Bodger for cattle. 
It is pertinent to note here that there are a number of 
other compounds which can combat the effects of the 
anticholinesterase drugs, but none are so well known 
or in such common use as atropine. 

In addition to the administration of the atropine, 
attempts should be made to prevent the further intake 
of the organic phosphorus compcund. Animals which 
have been dipped or sprayed require washing with 
water, to which soap or a detergent shou!d be added 
if possible. Saline purgatives may assist in the 
removal of the toxicant from the alimentary canal, 
although diarrhoea is frequently already present. 
Oily purgatives should not be used as they might 
increase the absorption of the organic phosphorus 
insecticide. In carnivores, the use of emetics is 
indicated if vomiting has not already occurred. 


Recovery of Cholinesterase 

Two forms of cholinesterase, known as “ true 
and ‘‘ pseudo ’”’ cholinesterase, are recognised, both 
of which hydrolyse acetylcholine. Truc cholinesterase 
is found in red blood cells, tissue cells (including 
nerve cells), and the destruction of acety!choline is 
apparently its sole function. Pseudo-cholinesterase is 
found in blood plasma and other tissues, it also 
destroys cholinesterase, but has other unidentified 
functions. The pseudo-cholinesterase level of the 
plasma is rapidly depressed when exposure to an 
organic phosphorus compound has occurred, but 
recovery is also rapid. True cholinesterase is less 
easily depressed, but once depressed its regeneration 
is related to the production of red blood cells, which 
in man is considered to approximate I per cent. per 
day. Theoretically, therefore, it would require 100 
days for the true cholinesterase to return from zero 
to its normal concentration. In practice, however, 
we have noted that the blood cholinesterase, which 
includes pseudo and true cholinesterase, will recover 
from a go per cent. depression within 6 to 8 weeks. 
Some organic phosphorus insecticides have a tem- 
porary anticholinesterase effect, by which the choline- 
sterase blood level may be profoundly depressed for 
hours, or a few days, after which it is able to return 
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to normal. It is therefore desirable to estimate the 
blood cholinesterase concentration of clinically 
affected animals before exposing them to another 
treatment with an organic phosphorus compound. 
If testing facilities are not available, we would suggest 
that animais which have suffered from organic phos- 
phorus intoxication should not be exposed again to 
this class of compound for a period of 10 weeks. 


The Hazards of Organic Phosphorus Insecticides 

Organic phosphorus insecticides are, to a variable 
degree, absorbed through the intact skin, mucous 
membranes, and the alimentary tract. After gaining 
access to the animal body the breakdown of these 
compounds is rapid and they are not stored. Never- 
theless their inactivation of cholinesterase is in most 
cases, but not all, irreversible, and a depression of 
cholinesterase is generally apparent for several weeks. 
Some organic phosphorus compounds do not combine 
with cholinesterase until they have passed through 
the liver, in which organ they are converted into 
potent cholinesterase inhibitors. We have observed 
that when an organic phosphorus insecticide is 
applied as a spray or dip to the coat of an animal 
there is a steady fall of the cholinesterase level for 
10 to 14 days after the application. This finding 
would suggest that sufficient percutaneous absorption 
of the organic phosphorus is taking place throughout 
this period to overcome the replenishment rate of the 
cholinesterase. The response of a normal animal to 
a single application of an organic phosphorus 
insecticide can be assessed by a_ cholinesterase 
estimation of blood. Using this criterion the drug 
concentration for use as an insecticide can be adjusted 
to allow an adequate margin of safety for single 
application. 

The effect of the repeated spraying or dipping of 
animals, with an organic phosphorus insecticide such 
as would obtain for the control of ticks (Boophilus 
and Rhipicephalus species), is less easy to predict 
as there is almost a continual suppression of choline- 
sterase. We have examined the effect on blood 
cholinesterase of weekly sprayings with 3 thiophos- 
phate compounds. In one case these sprayings were 
continued for 27 weeks. In our experience, although 
there was a 40 to 50 per cent. fall of the blood 
cholinesterase after 4 to 5 weekly spravings, further 
depression of cholinesterase was less marked, or 
halted, and in some cases a recovery of cholinesterase 
was observed, despite the continued application of 
the organic phosphorus insecticide at the same con- 
centration. Reference has already been made to this 
finding, from which it would appear that an animal 
is able to become conditioned to a repeated loss of 
its choiinesterase. In practice, therefore, the hazards 
of the repeated application of organic phosvhorus 
insecticides appear acceptable, particularly when 
weighed against the advantages of effective control 
of ticks resistant to arsenic and to the chlorinated 
hydrocarbon insecticides. 

"Despite their sinister association with war gases, 
the organic phosphorus compounds have propcrties 
which are not unattractive in a veterinary insecticide. 
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Their mode of action is better understood than is the 
case with the chlorinated hydrocarbon group. The 
blood cholinesterase estimation provides an indication 
of intoxication long before the onset of clinical symp- 
toms, and there is a specific antidote in cases of 
poisoning. 

Acknowledgments.—I wish to express my thanks 
to my colleagues of the Cooper Technical Bureau 
who assisted me in the investigations described in 
this paper. I am also grateful to Cooper, McDougall 
and Robertson Ltd., for permission to publish the 


paper. 


References 


Barnes, J. M. (1953). ‘‘ Toxic Hazards of Pesticides to 
Man.” W.H.O. Monograph Service, 


Dar.incTON, D. S., Topp, F. M., & Konpritzer, A. (1955). 


J.AV.M.A. 127. 231. 

Dayrett, R., Manny, O., & Seevers, J. (1948). ¥. Pharm. 
Exp. Therap. 92. 173. 

Fau.i, W. B., & Witkinson, J. S. (1954). Vet. Rec. 66. 
375. 

Gace, J. C. (1955). B.M.#. 1,370-2. 

Goopman, L., & Gitman, A. (1955). ‘‘ The Pharmacological 
Basis of Therapeutics.’”” Macmillan Co., New York. 

Gros, D. (1950). 3¥.A.M.A. 144. 104-8. 

McGrrr, L., & Papwortn, D. (1953). Vet. Rec. 64. 859. 

(1956). Jbid. 68. 49 (Part II). 907. 

McHarpy, W. M. (1954). Private communication. 

Rapeverr, R.D. (1954). Vet. Med. 49. 15. 

, Woopwarp, G., Nickerson, W., & BusHLAND, R. 








(1955). ‘Acute Toxicity of Pesticides.” U.S.D.A. 


Bulletin 11/22. 
Sreece-Bopcer, A. (1956). Vet. Rec. 68. (Part II). 913. 





In Brief 


The Treatment of Foot-rot in Sheep 


The value of a substance for the treatment of foot- 
rot depends partly upon whether total eradication of 
the disease from a flock is the objective or merely a 
reduction in the number of clinical cases. 

If eradication is contemplated formalin is probably 
the most satisfactory medicament, being cheap, effec- 
tive, easy to use and readily available to the farmer. 
It is widely and successfully used in Australia 
(Gregory, 1939) and New Zealand (N.Z. Dept. of 
Agric., 1950-1). Stewart (1954b) quotes the Tas- 
manian authorities as saying that they have never 
had any difficulty in eradicating foot-rot by the 
formalin foot-bath method, and this method has so 
far given good results in the long-term area eradica- 
tion scheme at Purua in New Zealand (Ensor, 1957). 
In this country it has been successfully used by 
Littlejohn (1955, 1957). 

For the treatment of individual sheep, however, 
chloramphenicol has been found to be very useful. 
It was first used by Stewart (1954a) in Australia and 
has since been favourably reported on by Sambrook 
(1955), Thornberry (1955), Penny (1955) and 
Menzies and Wright (1957) in this country and by 
Sterk (1956) in Yugoslavia. 

It is more convenient to use than is formalin but 
it is doubtful whether it is more effective (N.Z. Dept. 
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of Agric., 1953-4). Used as a Io per cent. tincture it 
is also very expensive. Harriss (1955a) was unable 
to lower the concentration of chloramphenicol without 
reducing its effectiveness, although Baxter and Smyth 
(1956) found that a 5 per cent. chloramphenicol 
tincture containing a dapsone substance gave almost 
as good results as a 10 per cent. tincture of chloram- 
phenicol alone. 

An oxytetracycline* preparation was found by 
Harriss (1955b) to be effective against foot-rot and 
less expensive than chloramphenicol. 

Recently a new agent, known as dichlorophen, has 
been reported (Hart et al., 1957) to be ‘‘outstand- 
ingly successful’ against foot-rot in clinical trials, 
giving results ‘‘comparabie with those obtained with 
chloramphenicol.”’ 

It should be pointed out that all authors, what- 
ever medicament they recommend, emphasise the 
importance of thoroughly paring the infected foot 
before treatment. 





* Terramycin. 
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THE BRITISH ASSOCIATION 

For this year’s meeting of the British Association 
for the Advancement of Science to be held in Dublin 
from September 4th to 11th, the programme will 
have an agricultural slant. The President of the 
Agricultural Section of the Association is Sir James 
Turner, President of the N.F.U., and the title of his 
Presidential address, to be given on Thursday, Sep- 
tember 5th, is ‘‘ The Rodle of Agriculture in the 
National Economy.’’ 

Other subjects to be dealt with at the meeting 
include ‘‘ The Development of the Modern Dairy 
Cow,’’ by Dr. Alan Stewart; ‘‘ Animal Health in 
Relation to Britain’s Food Supplies,’’ by Mr. J. N. 
Ritchie; ‘‘ Agricultural Co-operation and Technical 
Progress,’’ by Sir Frederick Brundrett, and an 
important symposium on the physiology of the infant 
animal in conjunction with the Physiology Section 
of the Association. 
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Current Literature 


ABSTRACTS 


Causes of Losses in American Turkeys. POMEROY, 
B. S. (1957). Turkey World. May 1957. Pp. 
16, 36 and 37. 

A survey made in Minnesota in 1956 showed an 
average mortality, from day-old to market or 
maturity, of 12 per cent. Sixty per cent. of t!.is was 
due to disease, and 40 per cent. to nutritional and 
managemental conditions. It is interesting to note 
that these results are identical to those of a previous 
survey, made in 1951. 

The chief disease problems, in order of importance, 
were blue comb disease, blackhead, air sac infections 
and salmonellosis. Smothering was the largest 
single cause of losses in broiler turkeys, accounting 
for 17 per cent. of the deaths. Blue comb disease 
caused serious losses in turkeys of all ages, especially 
in flocks following the continuous type of brooding 
programme. Antibiotics and furazolidone were of 
value in reducing mortality and morbidity, but once 
the disease became established in a flock it could be 
controlled only by depopulation. 


Nithiazide. 3. Tolerance Studies in Poultry. 
CUCKLER, A. C., PorTER, C. C., and Ott, W. H. 
(1957). Poult. Sci. 36. 529-36. 

In the two previous papers in this series the authors 
stated that nithiazide (1-ethyl-3- (5-nitro-2-thiazole ) 
urea) was effective against blackhead and that it was 
more potent and less toxic than 2-amino-5- 
nitrothiazole when used in the treatment of the ex- 
perimental disease. 

From the present studies they concluded that the 
drug was well tolerated by chickens and turkeys 
when fed in large doses for extended periods. There 
were no adverse effects on maturation or reproduc- 
tion. The drug was not detected in the various 
organs of treated birds, and was eliminated from the 
blood plasma within 6 hours of withdrawal of the 
medicated food. The drug was less toxic than 2- 
amino-5-nitrothiazole or 2-acetylamino-5-nitrothiazole. 


The Toxicity to Chickens and the Anthelmintic Effect 
of Two Forms of a Piperazine-Carbon Disulfide 
Complex on Ascaridia galli and Heterakis gallinae. 
SHUMARD, R. F. (1957). Poult. Sci. 36. 613-8. 
Dosage in either the food or drinking water, at the 

rate of 125 mg. of active ingredient per kg. body- 

weight, was effective in removing 90 per cent. or 
more of large roundworms (Ascaridia gallt) from ex- 
perimentally infected chickens. Dosages as high as 

244 mg. per kg. failed to remove the caecal worm 

(Heterakis galiinae). 

The preparations showed a wide margin of safety 
for the treatment of A. galli infestations in that doses 
of 320 mg. per kg. produced no signs of toxicity. 


The Effect of Chloromycetin and Sulfaquinoxaline on 
Fowl Cholera in Turkeys. Ricuey, D. J., and 
Morean, C. L. (1957). Poult. Sci. 36. 536-8. 
The authors treated experimentally infected 12 

week-old turkeys with sulphaquinoxaline in the food 

or drinking water and chloramphenicol in the food or 
by intramuscular injection. All 4 treatments were 
effective when given at the time of, or before, infec- 
tion, but only intramuscular chloramphenicol, at the 
rate of 0.1 or 0.2 grammes per bird, was effective 
when treatment was delayed until symptoms were 
apparent. The authors suggest that intramuscular 
chloramphenicol may be the treatment of choice for 
field outbreaks of fowl cholera in turkeys. E. A. G. 


REPORT 


Expert Committee on Rabies. Third Report. World 
Health Organisation Technical Report Sentes, 1957, 
No. 121. 31 pages. Price Is. gd. 

The results of experimental studies ou persons 
exposed to the infection and, ir particular, a field 
triai carried out in Iran led to certain conclusions 
concerning the efficacy of antirabies serum and 
vaccine. Complications following the administration 
of serum and nervous-tissue vaccine receive attention. 

Recommendations for the post-exposure treatment 
of man, also based on experimental data, are then 
discussed. The importance of local treatment of 
wounds is emphasised. It is of interest to note, in 
this connexion, that the infiltration of antirabies 
serum into the tissue beneath the wound is effective 
in the prevention of rabies in experimental animals. 

Experimental investigations on the immunisation 
of animals (cats and dogs) are then discussed and the 
report contains a summary of the Committce’s recom- 
mendations for the control of rabies in animals, with 
special reference to vaccines. The measures to be 
applied to dogs and cats imported from countries 
where rabies is known to exist have been slightly 
modified since the last session. 

The importance of rabies control in wildlife is 
emphasised, and the recent isolation of the rabies 
virus from insectivorous bats is of interest in this 
connexion. 

Finally, the Committee recommends that potency 
tests for vaccines should be more standardised and 
underlines the necessity of performing some test for 
potency on each batch of vaccine. Such tests would 
make it possible to ascertain the presence and duration 
of antigenicity, and would help determine the stability 
of the vaccine. Fieid trials of antirabies serum in 
man severely exposed to the disease and an analysis 
of the serum employed has enabled a recommendation 
on the acceptable potency and therapeutic dosage of 
the serum. 

A suggested veterinary certificate of health and 
rabies vaccination for dogs and cats for use in inter- 
national traffic, is annexed to the report, as well as 
a suggested case record for human rabies exposure. 
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The Christian Attitude to Animals 


H. E. BYWATER 


OST Biblical references to animal welfare are 

to be found in the injunctions to the Jews given 

in the Old Testament; but, since Christ himself 
was born within a Jewish family, He naturally was 
brought up in the orthodox Jewish faith, and there- 
fore was familiar with Old Testament teaching. 

That Testament affirms that God created all life 
and found it good. On that basis rests man’s duty 
to animals. The Almighty permitted man to use all 
things on earth for his just needs; to ‘‘ have dominion 

. over every living thing ’’ (Genesis i.27-8), but 
not to abuse them. Animals used in the service of 
man must be allowed, like man, to rest on the Sab- 
bath (Exodus xx.10; xxiii.12). A man is commanded 
to help suffering animals even if they are the property 
of an enemy (Exodus xxiii.4 & 5; Deuteronomy 
xxii.4). The Mosaic Law prescribed the duty of man 
to animals, plants, and the soil. Judaism continued 
to teach kindness to animals after Biblical times, and 
the Talmud contains many exhortations to that end 
such as that a man may not sit down to a meal until 
after he has fed his animals. 

Christ inherited, and unquestionably accepted, the 
inherent regard for animal life enunciated in the 
Jewish Creed. He stressed the fact that God was 
ever mindful of the wants of animals. ‘‘ Behold 
the fowls of the air . . . for they sow not, neither 
do they reap, nor gather into barns; yet your 
Heavenly Father feedeth them ’’ (Matthew vi.26). 
‘* Are not five sparrows sold for two farthings, and not 
one of them is forgotten before God ’’ (Luke xii.6). 

Although direct commands to show consideration 
to animals may not be prominent in the recorded 
words of Christ, this was constantly reflected in His 
teachings. ‘‘ What man shall there be among you 
that shall have one sheep, and if it fall into a pit 
on the Sabbath day, will not lay hold on it, and lift 
it out?’’ (Matthew xxi.11). ‘‘ What man of you, 
having a hundred sheep, if he lose one of them, doth 
not leave the ninety and nine in the wilderness and 
go after that which is lost?’’ (Luke xv.4). + Jesus 
taught that consideration for others—animals as well 
as fellow men—was a virtue to be practised by His 
followers and that such conduct would not go 
unrewarded. He expected of His followers a high 
regard for animal life. Why, then, the neglect of 
animal welfare by the Christian Church? 

In the Middle Ages, religions tended to lose sight 
of many of the principles upon which they were 
based. Religious thought, at that time, was being 
influenced by the writings of such men as St. Thomas 
Aquinas, who, in turn, were largely inspired by the 
Arabic translations in Aristotle. Many religions had 
tended to exult animals to an equality with man; 
but Aristotle contended that man was superior to the 
lower animals which, he taught, had no souls. This 
aspect of his teaching was developed by the Thomist 
Christians and Mohammedans alike, and thus their 
attitude to animals underwent a marked change. For 


animals to be without souls was, to them, to be with- 
out rights. Thus their duty to animals was almost 
entirely forgotten and animal welfare not only lost 
its true place in Islam, but has never since regained 
its importance in the Christian Church. 

The Christian attitude to animals is not necessarily 
one of sentiment or mere pity; it recognises that, sub- 
ject to certain inherent limitations, animals have a 
right to enjoyment. Such a right is, of necessity, 
conditioned by the degree of development of each 
species. Suffering must inevitably occur to all that 
have the ability to feel, and the degree of suffering 
may be assumed to vary. One is probably correct 
in assuming that the more highly the brain and 
nervous system are developed, the greater is the 
ability to feel pain. 

The action of Christ in causing the legion of devils 
whom He was about to cast out of the demented man, 
to enter into the herd of Gadarene swine, whith 
immediately rushed into the sea and were drowned 
(Mark v.1-21), has given rise to much perplexity of 
thought in the minds of animal lovers. Can we 
assume from this incident that Jesus did not consider 
it wrong to use animal life for the welfare of man? 

Nor was He adverse to telling Simon Peter where 
to cast the net in order to get the best catch of fish 
(Luke v.4-7) even though He was better able than 
anyone to assess the degree of suffering felt by fish 
hauled into the net. It is clear that He never dis- 
couraged His followers from seeking their sustenance 
from flesh food, but there can be no doubt that He 
would have condemned the taking of life without 
adequate reason. 

It is suggested, however, that the general body of 
Christians, with a few marked exceptions like St. 
Francis of Assisi, have not fully appreciated the 
ideals with which Jesus sought to inspire His follow- 
ers. Yet can one wonder that man tended to disregard 
the rights of animals when he so blatantly disregarded 
the rights of his fellows? It is necessary only to recall 
the horrors of the slave traffic and the exploitation 
of child labour, both of which were accepted with 
complacency a mere hundred years or so ago. Good 
Christians lived and grew fat on the sweat of children 
and of slaves, and, apparently, never questioned their 
right to do so. St. Paul’s advice to the runaway slave 
—to go back to his master—was no doubt accepted 
and quoted as permitting the ownership of slaves, as 
one might own a herd of cattle. 

Christ, surely, would reiterate regard for animals 
if only for the repercussions on our attitude to our 
fellow men. It is a remarkable fact that the public 
conscience, when aroused to protect animals, has 
stimulated a desire to rectify injustice to human 
beings. The National Society for Prevention of 
Cruelty to Children was born in the council chambers 
of the Royal Society for the Prevention of Cruelty to 
Animals; and in the United States of America, the 

(Continued on page 804) 
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The Animal Health Trust Discussion Group 


HE Group met at Landwades Park, Newmarket, 

on July roth, 1954. Dr. W. R. Wooldridge, 

Scientific Director of the Trust was in the chair, 
and the meeting was attended by 37 workers drawn 
from the scientific staffs of the 4 research stations, 
holders of current Fellowships and scholarships, and 
a small number of former Fellows and scholars. The 
following subjects were discussed : — 


“The Action of Folic Acid and Certain Analogues 
in the Chick ”’ 
(L. G. Chubb, Houghton Poultry Research Station) 


Certain members of the vitamin ‘‘ B ’’ complex are 
known to have a pronounced effect on the develop- 
ment and numbers of circulating blood cells. 
Chickens maintained on a synthetic diet from which 
pteryolglutamic acid (folic acid) has been omitted 
developed erythrocytopenia and lymphocytopenia. 
The number of circulating heterophils remains rela- 
tively unaffected. Injections of microgram quan- 
tities of folic acid quickly restore the lymphocyte 
count to normal, but the erythrocyte response is 
slower. This same haematological effect is obtained 
with the anti-folics; aminopterin and A-methopterin. 
The latter blood dyscrasia is reversed by high levels 
of dietary folic acid or ‘‘ leucovorin ’’ (synthetic L. 
citrovorum factor, C.F.). In the rat, citrovorum 
factor has been shown to be the metabolically-active 
form of folic acid, but haematological and other 
reversal studies in the chicken would indicate that 
C.F. and folic acid possess approximately equal 
activities in counteracting the deficiency syndrome 
produced either by the absence of folic acid from the 
diet or by certain analogues. 

The absence of folic acid from the diet of the fowl 
will also cause a marked inhibition of the growth of 
transplanted haemoblastic tumours (strains R.P.L. 
12 and 19), and also an increase in the survival time 
of such birds bearing these tumours. Microgram 
quantities of either folic acid or C.F. will stimulate 
tumour growth, although the synthetic leucovorin 
has only half the activity of folic acid when injected 
on an equal weight basis. 


‘“* Equine Blood Histamine ”’ 
(P. A. Moore, Equine Research Station) 


A chemical assay method (Lowry, 1954) for the 
determination of histamine was described. The his- 
tamine contents of various equine blood white cell 
fractions obtained by centrifuging at different speeds 
have been investigated and changes in levels after 
the administration of various drugs followed. 

Hydrocortisone and promethazine reduced circulat- 
ing histamine and this reduction could be correlated 
with haematological changes. 


Reference 
Lowry, O. H. (1954). J. Pharmacol. 112. 116. 


“ Starch Gel Electrophoresis of Cattle Serum 
Protein ”’ 

(G. C. Ashton, Farm Live-stock Research Station) 

By means of starch gel electrophoresis in boric 
buffer, Smithies (1955) has demonstrated human 
serum protein differences which proved to be under 
genetical control. Similar differences were not 
obtained with other mammalian sera using boric 
buffer (Ashton, 1957) but with phosphate buffer 
genetically controlled serum protein differences have 
been found in cattle. These differences are of 2 sorts, 
those due to variation in the number and staining 
intensity of the 8 2-globulins, of which 4, 5, or 6 
may be present in cattle, and those due to the 
presence or absence of one or both of a pair of 
components apparently derived from the fast-moving 
portion of the albumin (‘‘ thread proteins ’’). Five 
phenotypes have been found due to differences in 
the 8 2-globulins pattern and 4 phenotypes due to 
differences in the “‘ thread proteins.’’ The protein 
pattern obtained is constant for the individual and 
reproducible. Examination of 42 pairs of mono- 
zygous twin sera showed that both sets of differences 
are probably genetically controlled, and preliminary 
results from about 60 matings were presented. 


References 
Smituies, O. (1955). Nature. 175. 307. 
Asuton, G. C, (1957). Ibid. 179. 824. 


“ The Biology of Otodectes Cynotis ”’ 
(P. Woodroofe, Birkbeck College, London) 


Otodectes cynotis is a parasitic mite occurring in 
the external auditory canal of the cat, dog, fox, and 
ferret. The stages passed through by each sex during 
the life cycle are the, egg, larva, protonymph, trito- 
nymph, and adult. The tritonymph undergoes a 
period of attachment to the adult male prior to the 
final ecdysis. This phenomenon is not restricted to 
Otodectes but also occurs in related forms (e.g. 
Caparinia). The period of attachment has been 
regarded as an act of copulation and hence the 
attached tritonymphs as females, but it was found 
that this was not the case. Both sexes pass through 
the tritonymphal stage, and both male and female 
tritonymphs, which are morphologically indistinguish- 
able, occur attached to adult males; the sex of the 
tritonymph being revealed only at the subsequent 
ecdysis. Copulation occurs between adults. The 
possible functional significance of the attachment 
process was discussed. It had no apparent effect on 
the tritonymph’s final ecdysis to the adult since this 
could take place when attachment to a male was 
prevented. 
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““ Immunological Reactions of the Host to Ascaris 
Lumbricoides ”’ 
(L. G. Taffs, Department of Animal Pathology, 
Cambridge) 

Guinea-pigs, rabbits, pigs, infected with Ascaris 
lumbricoides developed an acquired immunity. Anti- 
Ascaris antibody was demonstrated in the serum of 
the rabbit by means of the complement fixation test 
and in the pig by the conglutination complement 
absorption test. Antibody first appeared in the 
circulation in rabbits after 6 days and in the pigs 
after 10 days. Antibody concentration reached its 
peak about 3 weeks after infection in both animals; 
a further rise in titre was observed after each rein- 
fection. 

Fewer Ascaris larvae were found in the lungs after 
infection in resistant animals killed on the seventh 
day and some inhibition of growth of migrating 
Ascaric larvae was seen in pigs. 

A “‘ self-cure ’’ type phenomenon occurred in pigs 
after reinfection, when a depression in egg count, or 
complete elimination of the worm burden was noted. 
There was a concomitant rise in antibody level. 

The im vitro reaction of pig immune Ascaris sera 
on Ascaris larvae was demonstrated. Precipitates 
formed around the mouth, excretory pore, cuticle, 
and anus of Ascaris larvae immersed in immune 
serum; no precipitates were observed around the 
larvae placed in saline or normal pig serum. 


‘* Resistance and Immunity in Hepatic Coccidiosis 
of Rabbits ”’ 

(M. E. Rose, Department of Animal Pathology, 

Cambridge) 

The mechanism of resistance in coccidiosis requires 
further investigation. Most authorities consider that 
circulating antibody plays little or no part in this 
respect. However, studies of oocyst output and 
clinical signs obtained after infection and reinfection 
of rabbits with Eimeria stiedae yield patterns very 
similar to those found with other infective organisms, 
to which antibodies are produced. After one or more 
reinfections, correctly spaced, the animal becomes 
absolutely resistant. 

It is likely that the sporozoites of E. stiedae during 
their migration to the liver through the animal body 
provoke a generalised response and, in fact, changes 
are found in and around the bile ducts before’ para- 
sites become evident. Passive protection using gamma 
globulin and serum from resistant animals has not 
yet been successful, although the statement of Kotlan 
and Pellérdy (1949) that young rabbits from birth to 
2 weeks of age are resistant to infection indicates 
that transfer of maternal antibody does occur. The 
antigenic material used in the past for serological 
investigations may be responsible for the inconclusive 
results obtained. Preliminary work using gel diffusion 
techniques has demonstrated precipitins to E. stiedae 
and may be useful in differentiating various com- 
ponents of the antigen obtained at different stages 
in the life cycle. 

Reference 
am, oe & Prenierpy, L. (1949). Acta Vet. Hung. 
1. 93-7. 
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page 802) 

humane societies are concerned with both child and 
animal welfare. 

On a topic of perennial argument, it seems logical 
to conclude that if experiments involving living crea- 
tures are necessary for the ultimate benefit of man or 
other animals, they are permissible provided care is 
taken to ensure that the animals are treated with due 
consideration at all times and are subjected to the 
least possible pain and discomfort; and that the experi- 
ments are as few in number as the circumstances 
warrant. Needless repetition should be avoided. 
Demonstrations on living animals—involving mutila- 
tions or painful sensations—should rarely, if ever, 
be necessary for teaching purposes. If such demon- 
strations or experiments are essential, then they 
should be filmed in order to reduce substantially the 
number of animals sacrificed. 


When it is desirable to reduce the number of certain 
kinds of animals, which are either detrimental to 
man’s welfare or are a means of transmitting disease, 
the methods employed should be such as to inflict 
the minimum degree of suffering possible in the light 
of available knowledge and practicability. 

Sports which cause pain and distress to animals 
cannot be justifiable only on the plea that they give 
pleasure and recreation to man. To cause unneces- 
sary suffering is incompatible with Christian charity. 

Christians should avoid an outlook savouring of 
sentimentality which would place the welfare of 
animals above that of their fellow human beings. Let 
them maintain a rational balance of mind whilst 
championing the cause of justice to animals in an 
endeavour to ensure that all God’s creatures are 
treated with consideration. Only thus have they the 
right to call themselves followers of the God of love. 





A Correction 
Mr. A. D. A. Isherwood writes :— 

With reference to my letter of the 7th inst. 
commenting on R. W. Graham’s letter, I notice that 
I have misquoted the source of the article which I 
enclosed and from which you have quoted various 
extracts. The American publication to which | 
referred was, in fact, Veterinary Medicine of July, 
1956, and not THe VETERINARY RECorD of July, 
1957, as I stated and should be most grateful if you 
would correct this. 








ADVERTISER’S ANNOUNCEMENT 


Tre INTERNATIONAL SERUM Co. LTD. wishes to announce 
that ‘‘ Felivac ’’ brand of Feline Infectious Enterit's Vaccine 
(Graeub) is now available in liquid form in 2 C.c. single 
dose vials. In ths form the vaccine has a life of six months. 
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News and Comment 


PRINCE PHILIP TO OPEN NEW A.H.T. 
RESEARCH STATION 

It is announced from Buckingham Palace that 
H.R.H. Prince Philip is to open the Animal Health 
Trust’s new Farm Livestock Research Station on 
Friday, December 6th. 

The Station has been built on a 4o-acre site at 
Stock near Chelmsford, placed at the disposal of the 
Animal Health Trust by the Trustees of the Boreham 
Institute, who have also defrayed the cost of erecting 
the laboratories and ancillary buildings. It is expected 
that the total cost of the new research centre, includ- 
ing the installation of the scientific equipment, part 
of which has been purchased and permanently loaned 
to the Trust by the Milk Marketing Board, will be 
some £100,000. 


** THE VETERINARY RECORD ”’ 

It is hoped that readers will like the new cover of 
this week’s RECORD, which was approved by Council 
at its last meeting, and is to become permanent. The 
Editorial Committee, having decided that the outside 
of the journal should present a more modern and 
attractive appearance, considered several artists’ 
designs, and decided unanimously to recommend that 
which has now been approved. 

During the next 2 weeks all the social and formal 
events at the Cambridge Congress will be ascribed 
and illustrated. Next week’s issue will contain two 
papers of particular interest: A New Drug for the 
Treatment of Lungworms in Domestic Animals by 
J. K. Walley, and A Transmissible Polio-encephalo- 
myelitis of Pigs (Talfan disease) by J. D. J. Harding, 
J. T. Done, and G. F. Kershaw. 


TRANQUILLISING DRUGS FOR LIVESTOCK 

Preliminary reports on the administration of tran- 
quilliser drugs to cattle and sheep have been released 
in the U.S.A. Dr. H. G. Luther, director of the 
Pfizer Agricultural Research Centre at Terre Haute, 
Indiana, has stated that studies carried out at the 
Centre ‘‘ indicate another possible break-through in 
our continuing search for improvements in nutrition 
of these animals.’’ Continual improvement in the 
rate of growth, feed efficiency, and carcase quality 
was obtained. 

It was shown in the experiments that tranquillisers 
had a growth-promoting effect in addition to that 
resulting from the administration of hormones or anti- 
biotics. ‘‘ In other words,’’ said Dr. Luther, ‘‘ the 
results show that the tranquillisers improve rate of 
gain and feed efficiency over and above the improve- 
ment resulting from use of any of these materials 
alone.’’ 

In an 84-day trial with cattle there was an II per 
cent. improvement in growth rate and a 9 per cent. 
improvement in feed efficiency when the feed was 
supplemented with oxytetracycline. Stilboestrol gave 
a 17 per cent. increase in growth rate, and a 13 per 
cent. improvement in feed efficiency. A combination 
of oxytetracycline and stilboestrol gave increases of 
23 and 16 per cent. respectively. When a tranquilliser 


was added there was a further 12 per cent. improve- 
ment in growth rate and a 7 per cent. increase in feed 
efficiency. 

In experiments with lambs an increased rate of 
growth of up to 28 per cent. was obtained, with an 
improvement of up to 20 per cent. in feed efficiency. 

MRS. MARGARET IRVINE 

Mr. James D.. Irvine, B.A., LL.B., of Detroit, 
U.S.A., writes: Mrs. Irvine, my wife, died suddenly 
on July 22nd, 1957, after childbirth. She was 31. 
She is survived by myself (her husband), her daughter, 
Margaret Jean, aged 4, and twin daughters, Diane 
Marilyn and Delma Joan, who were born on July 
2ist, 1957. 

After graduating she worked for approximately 2 
years in general practice in southern England. She 
had worked latterly for the Department of Agriculture 
of the State of Michigan, testing cattle for tuberculosis 
and Bang’s disease. 

THE REGISTER OF VETERINARY SURGEONS 

Under the provisions of Section 17 (2) of the Vet- 
erinary Surgeons Act, 1948, the name of Professor 
John Frederick Adrian Sprent, was restored to the 
Register of Veterinary Surgeons on August 14th, 
1957- 

NEW METHODS OF MEAT TRANSPORT 

New types of lorry, for the transport of meat vary- 
ing in design from those customarily used, have 





Interior of stainless-steel lined automatic refrigerated meat 
lorry. 
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Automatic loading of two sides of beef direct from 
abattoir to refrigerated lorry 


recently been adopted at Reading abbatoir. These 
lorries are automatically refrigerated, the meat being 
kept at a temperature of 38° to 42° F. They are 
lined throughwut with stainless steel which is ack- 
nowledged to be the most satisfactory surface for 
food containers. This is the first time it has been 
used on such an extensive scale. 

While the lorries are stationary the refrigeration 
units function from the mains electricity supply. 
While they are travelling the units function from 
independent power generators. These lorries, which 
are owned by Messrs. A. Meade, Ltd., are a further 
important advance in the hygienic handling and 
transport of meat. , 


PERSONAL 
Births 

Davipson.—On July 26th, to Wendy (née Hood) 
and John B. Davidson of Little Dormers, Chipstead, 
Kent, a son, Michael John. 

FuLLER.—On August 12th, to Anne (née Knowles), 
wife of A. T. Fuller, B.sc., M.R.C.V.S., a son, Crispin 
Richard Armstrong, a brother for Caroline and John. 

TEAKLE.—To Mary, wife of John Teakle, 
M.R.C.V.S., a son, Simon James, born May 2oth, 
1957- 

Marriage 

PayNE—WatTSON.—On August 7th, 1957, at 
Carlton Church, Saxmundham, Laurence Noel Payne, 
B.V.SC., M.R.C.V.S., 7, Holley Crescent, Headington, 
Oxford, to Dinah Cochrane Watson, B.V.SC., 
M.R.C.V.S., Kelsale Mill, Saxmundham, Suffolk. 
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Mr. P. W. Blackburn, of Caxton Lodge, Ripon 
has been appointed the new honorary local secretary 
of the British Field Sports Society for the York and 
Ainsty (North) Area. Mr. Blackburn is a member 
of the Royal College of Veterinary Surgeons. 


Mr. E. C. Straiton won several prizes with his 
Guernsey cattle at the Canwell Estate Show last week. 
Entering the show for the first time he exhibited 
‘* Dunwood Starette ’’ which was first in the class 
for the best Guernsey cow-in-milk or in-calf; ‘‘ Dun- 
vorleigh Golden Flag ’’ second amongst the best 
Guernsey heifers in-milk or in-calf; and ‘‘ Dunvor- 
leigh Majestic Robert 3rd,’’ the best bull over 18 
months old. Mr. Straiton’s cattle also won the first 
prize for the best group of 3 animals. 


Dr. S. G. Wilson, Director of Veterinary Services 
in Northern‘ Nigeria, visited Katsina recently to 
discuss with the Emir of Katsina and his Council 
the improvement of live-stock in Katsina emirate. 
Dr. Wilson also inspected the live-stock centre at 
Katsina and the cattle control posts at Ajiwa and 
Jibiya. 

The Director was present at the recent opening of 
the new veterinary clinic at Birnin Kebbi which has 
been built by the native administration of Gwandu 
emirate at a cost of over £2,000. The new buildings 
will accommodate the Government veterinary officer 
as well as the native administration staff. 


ADDRESSES OF DISEASE INFECTED PREMISES 
Anthrax 

Yorks. White House, Great Langton, Northallerton (Aug 
13). 

Fowl Pest 

Lancs. Gulshaws Farm, Holker Lane, Ulnes Walton, 
Preston; Foxes Farm, Park Lane, Scorton, Preston (Aug. 
13); Smith Lane, Much Hoole, Preston; Corner Field, 
Town Lane, Much Hoole, Preston (Aug. 16). 

Suffolk. Rob Hall, Finningham, Stowmarket; Rush 
Green Cottage, Gislingham, Eye; Elmer Farm, Finningham, 
Stowmarket; Mill Street, Gislingham, Eye; The Beeches, 
Longthurlow, Badwell Ash, Bury St. Edmunds; 8, Long 
Thurlow, Badwell Ash, Bury St. Edmunds (Aug. 14). 


Swine Fever 

Berks. Peads and Barnetts Farm, Frilford, Abingdo 
(Aug. 13); Fyfield Allotments, Fyfield, Abingdon (Aug. 19) 

Bucks. Coronach, Winchbottom Lane, Little Marlow, 
Marlow (Aug. 15); Fryers Farm, Lane End, High 
Wycombe (Aug. 16). 

Ches. Sandiway Farm, Antrobus, Northwich (Aug. 14). 

Hants. Manor Farm Piggery, Burley, Ringwood (Aug 


3). 

Kent. 34, Castle Lane, Chalk, Gravesend (Aug. 19). 

Lancs. Howbarrow Farm, Cartmel, Grange over Sands 
(Aug. 13); Roseacre, Tag Lane, Ingol, Preston (Aug. 19) 

Lincs. Blacks Farm, Wyberton, Boston (Aug. 14) 
Station Farm, Langworth (Aug. 19). 

London. la, Major Road, Bermondsey, S.E.16 (Aug. 15) 

Norfolk. Hazeldene, Caistor St. Edmunds, Norwich (Aug. 
19). 

Oxon. Piggeries, Lambert Barn Farm, Cropredy, Ban- 
bury (Aug. 19). 

Salop. The Stables, Leegate, Wellington (Aug. 19). 

Warwicks. Elite Bungalow, Millpool Hill, Alcester Road 
South, Kings Heath, Birmingham 14 (Aug. 16). 

Worcs. Hobden Hall Farm, Upton Warren, Bromsgrove 
(Aug. 16). 

Yorks. Hill Top Farm, Rooms Lane, Morley, Leeds 
(Aug. 14). 
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The Commercial Exhibition 


As in previous years a number of manufacturing and other 
commercial houses have taken stand space in the exhibition 
which forms an interesting and valuable adjunct to the 
Annual Congress. The information below summarises the 
main points of interest on the individual stands. 


Allen & Hanburys Ltd. 

Allen & Hanburys Ltd. are exhibiting pharmaceutical and 
biological preparations and surgical instruments. 

Tinevet contains a new and potent fungicide developed in 
their research laboratories and possesses far greater fungi- 
cidal activity than anti-fungal agents in common use. 
Tinevet is non-toxic and has produced rapid cures of ring- 
worm in cattle—frequently after one application only. 

Dapsetyn, having a wide range of anti-bacterial activity, 
is formulated for use in pencillin-resistant cases of mastitis 
and is particularly valuable in the treatment of staphylococ- 
cal and B. coli mastitis. 

Pentolissin—a new anaesthetic for small animals which 
provides, in addition to improved anaesthesia, a useful 
degree of muscle relaxation. 

Dequadin Wound Powder containing a new anti-bacterial, 
Dequadin, represents a new approach to the treatment of 
wounds. 

Freeze-dried Vaccines including KAVOL, Canine _Dis- 
temper Vaccine, Brucella abortus S19 Vaccine and Swine 
Erysipelas Vaccine. 

Surgical instruments for both small and large animal 
surgery are displayed. 


Arnold & Sons, Ltd. 

The stand of Arnold & Sons Veterinary Instruments 
Ltd., will be displaying a comprehensive range of veterinary 
instruments and equipment. 

Amongst some of the many interesting items on the stand 
will be the Micro Consistometer, designed by Dr. G. W. 
Scott Blair, for the diagnosis of early pregnancy, and the 
Arnold D.D. Teat Bougies which can be left on the teat 
whilst milking takes place. 

Other items of special interest will include a new repeater 
10 c.c. syringe which enables the operator to draw fluid 
directly from a corked mouth container into the syringe. 
This method eliminates constant reloading of the syringe 
when large herds have to be injected. 

Both Portable Gas and Electric Sterilizers will be on 
view together with anaesthetic apparatus and Electro 
Medical Equipment. 


Bailliére, Tindall & Cox 

Veterinary books from all publishers will be shown on 
the Bailliére, Tindall & Cox stand including all the 
Bailliére standard text-books. 

Among recently published books of interest to the 
veterinary practitioner will be copies of Veterinary Toxt- 

cology (formerly published as Lander’s Veterinary Toxi- 
ealaga which &. been completely rewritten by R. J. 
Garner, M.A., M.V.SC., F.R.C.V.S., A.R.1.C., Principal Scientific 
Officer, Agricultural Research Council, Compton, Berks. 

The fourth edition of Monnig’s Veterinary Helminthology 
and Entomology has been extensively revised by G. Lapage, 
M.A., M.D., M.SC., who has worked in consultation with the 
original author. 

Students studying for veterinary, agricultural or biological 
degrees will find 4 Handbook of Animal Physiology, by 
'. M. Pantelouris, B.sc., PH.D., of the Institute of Animal 
Genetics, Edinburgh, to be of considerable interest. 
’eterinary Clinical Diagnosis, by Professor David Wirth, 
has been translated and revised by Miss Annie I. Littlejohn, 
B.V.SC., M.R.C.V.S., who has extended and adapted the text 
to English requirements. 

The third edition of A Textbook of Meat Inspection, by 
H. Thornton, B.v.Ssc., M.R.C.V.S., D.V.H., F.R.S.H., will be 
welcomed for its additional information on this important 
subject. 

The fourth edition of Veterinary Anaesthesia, by Profes- 
sor J. G. Wright, p.sc., M.v.sc., F.R.C.v.S., should be men- 
tioned. This complete guide to anaesthetic agents, general 
and local, covers the latest advances in this field. 


Bayer Products Limited 

One of the main points of interest on Stand No. 16 will 
be the veterinary biologicals produced by the Bayer Institute 
at Exning, near Newmarket—a comprehensive range of 
antisera and vaccines for round-the-calendar control of 
bacterial infections in domestic animals—with particular 
emphasis on sheep biologicals. These biologicals, in com- 
mon with all other Bayer preparations, are supplied only 
to members of the veterinary profession. 

Two newcomers to be featured are: “Stredin,” for 
enteritic conditions, an important recent addition to Bayer 
chemotherapeutics; and the reformulated “Pentimon,” for 
general anaesthesia in all species. Also on display will be 
our Procaine Penicillin Intramammary Injection in newly 
designed, long nozzled tubes. 

Other products shown include the widely used local 
anaesthetic “Ravocaine” and “Roccal” Concentrate 10X, the 
powerful, all-purpose antiseptic and deodorant. Many of 
the well established products will be on view such as the 
analgesic “Novalgin,” “Tycine” for use in otitis externa, 
“Amphotropin” and both ophthalmic preparations of 
“Sulfomyl.” 


Benger Laboratories Limited 

The company is exhibiting IMFERON (Veterinary), 
which is now being widely used in the control of piglet 
anaemia. 

One of the focal points of the display is a series of colour 
transparencies, which compare visually the absorption of 
IMFERON (Veterinary) with other types of intramuscular 
iron preparations. The transparencies show rabbit muscle 
at varying times after injection. 

Benger Laboratories Ltd. claim that a single injection of 
2 cc. (100 mg. of iron) IMFERON (Veterinary) given 
into the buttock of a piglet three days after birth provides 
the essential iron a piglet needs to combat anaemia and 
many of the resultant secondary infections. 

Research workers have shown that the piglet is born 
with little in the way of iron stores and during the first 
three weeks of its life, the piglet requires the equivalent of 
7 mg. of iron a day to prevent anaemia. Only 1 mg. a day 
is available in the sow’s milk. 

Recent field trials have shown that an early injection of 
IMFERON (Veterinary) prevents the weight set-back 
which is normally apparent when the non-injected piglet is 
about three weeks old. 

IMFERON (Veterinary) is dispensed in 20 c.c. vials, 
which in single doses provides complete control of anaemia 
for 10 piglets. 


Boots Pure Drug Co. Ltd. 

A method, designed to enable stock investment in 
veterinary practices to be kept to a minimum, is prominently 
featured on Boots stand. A unique stock-book is provided, 
and designed to help veterinary surgeons with the ordering 
of their requirements and to prevent over and under stock- 
ing. It is simple and efficient and allows full advantage to 
be taken of the “one transaction” system. Explanation of 
this method is available to our interested friends. 

A range of injections for use in metabolic disturbances 
is displayed. Special prominence in this display is given to 
injection of calcium borogluconafe 20 per cent. with 
amphetamine sulphate and injection of calcium boroglucon- 
ate 25 per cent. with magnesium hypophosphite and amphe- 
tamine sulphate. Both these products contain the central 
nervous stimulant amphetamine which acts on the cerebrum, 
medulla, and cortex, stimulating depth and rate of respira- 
tion and dilating the bronchioles. It brings about a rapid 
and spectacular recovery in prostrate cases and helps to 
prevent further symptoms in less severe cases. 

Featured also is a new presentation of pregnant mares 
serum (P.M.S. gonadotrophin). This is a sterile, natural, 
freeze-dried product, prepared by a process that ensures 
no loss of potency due to chemical interaction or absorption 
of the active gonadotrophin. 


Brookwick, Ward & Company 
To celebrate their centenary, Messrs. H. Hauptner, 
Solingen have printed a first supplement to their catalogue 
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A of 1954. Some of the new instruments included in this 
supplement will be on the stand. Large photographs will 
show a few of the new and modified operation tables now 
being made. As in previous years part of the stand (No. 
18) will be devoted to anatomical models. 


Camlab (Glass) Ltd. 

Camlab (Glass) Limited, mainly owes its existence to the 
Cambridge scientist who, from time to time, urgently re- 
quires standard or non-standard bench blown glass equipment 
which is not readily available locally. 

The service our firm has been able to give in the past 
is due to the loyal support of our customers, who have 
induced us to stock or obtain the full range of laboratory 
apparatus which is associated with research nowadays. 

The requirements of the veterinary research worker have 
been especially catered for, and we are pleased that among 
our numerous customers the new Veterinary School in 
Madingley Road has called on us extensively for supplies. 
These have ranged from glass items, such as Pipettes, 
Syringes, Petri Dishes, Bright-Line Haemacytometers, 
Beakers, Microscope Slides, etc., to the heavier type of 
equipment such as Centrifuges, Incubators, Ovens, Homo- 
genizers, Freezing Cabinets, etc. 

We believe that they have found in us a speedy supplier, 
producing the equipment required at a reasonable cost. It 
would give us great pleasure to extend our service to new 
customers who can be assured of our every attention. Our 
first small catalogue was published recently, and a copy will 
gladly be mailed to research institutions upon request. 


Cooper, McDougall & Robertson Ltd. 

‘he Cooper stand is in two parts, featuring (a) new and 
established Cooper veterinary products and (b) Aureomycin 
and Achromycin veterinary products. 

The main feature of this stand is a display of the new 
acaricidal agent “P.B. Dressing’—based on _ piperonyl 
butoxide and butyl aminobenzoate in a propylene glycol base 
—for the treatment of notoedric mange and parasitic otitis 
in small animals. A timely reminder of the “frothy bloat” 
season is given on the adjoining panel, featuring the 
original polymerised methyl silicone formulation “Bloat 
Remedy” as introduced into this country solely to veterinary 
surgeons. The practising veterinarian is also reminded of 
such familiar products as the Cooper Skin Dressings, packs 
of the now widely used anthelmintic “Coopane,” and other 
items in the pharmaceutical range of products. 

The Cyanamid display is given over entirely to a strik- 
ing illustration of the many uses of Aureomycin Soluble 
OBLETS (500 mg.). These oblong tablets, scored for 
simple division, are now a popular choice for the control 
and treatment of infections of the uterus. “OBLETS” are 
recommended for the treatment of Vibrio fetus infection in 
cows. 

In attendance on the stand to discuss veterinary topics 
with friends old and new are veterinary surgeons from 
the Cooper Research Station, Berkhamsted Hill, and repre- 
sentatives of veterinary department associated with 
veterinarians practising in all parts of the United Kingdom. 


The Distillers Company (Biochemicals) Limited 

This is the first occasion on which The Distillers Com- 
pany (Biochemicals) Ltd. has participated in the exhibition, 
and attention is drawn in the display to the fact that their 
products are now available direct to the veterinary profes- 
sion. 

The principal feature is the “Distule” range of intra- 
mammary injection capsules recently introduced. The 
“Distule” offers a new improved method of antibiotic 
administration in bovine mastitis at lower cost. 

Other products on display include “Distaquaine”’ Suspen- 
sion Veterinary (the original British procaine penicillin G 
aqueous suspension), “Streptaquaine” Solution Veterinary 
(the original British stabilised injection of streptomycin) and 
“Distaquaine” V Tablets Veterinary (the original British 
acid-stable oral penicillin V). 

Geigy Pharmaceutical Company Ltd. 

Geigy Pharmaceutical Co. Ltd. will be exhibiting Buta- 
zolidin Veterinary, an antirheumatic with analgesic, anti- 
inflammatory and anti-pyretic properties : 

Steroxin Veterinary, a powerful antiseptic having a pro- 
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nounced bacteriostatic action against most pyogenic 
organisms, particularly staphylococci and _ streptococci, 
highly effective in the treatment of anaerobic infections, and 
possessing marked fungicidal properties, available as an 
ointment containing 3 per cent. 5, 7-dichloro-8-hydroxy- 
quinaldine in a non-greasy base and as a dispersible powder 
containing 5 per cent. of 5, 7-dichloro-8-hydroxyquinaldine. 
Eurax Veterinary, which acts not only as an antipruritic 
and acaricide, but also possesses bacteriostatic properties 
against infections of staphylococcal and streptococcal origin, 
with the added advantage over most of the more conn on 
“mange” preparations in that it is not contra-indicated in 
eczema. It is available as an ointment and as a lotion. 


W. Gimber & Sons Ltd. 

Stand No. 3—that of W. Gimber & Sons Ltd., 2, Queen's 
Road, London, S.E.15, will be exhibiting veterinary instru- 
ments equipment and sundries, together with a asp ge) oi 
pharmaceutical products and ligatures manufactured by The 
Armour Laboratories, Eastbourne, Sussex. 

Amongst many items of special interest will be a new type 
of automatic dosing syringe, the latest Fibre Glass Cat Box, 
and a full range of protective clothing. 

Also displayed will be the latest veterinary ether/ 
oxygen anaesthetic apparatus, together with the new type 
of mask and “TUBEGAUZ” bandage for use on smal] 
animals. 

A wide variety of British and Hauptner made _instru- 
ments will be included, and all those visiting the exhibition 
will observe what a large range of veterinary equipment is 
obtainable from the company. 


Glaxo Laboratories Ltd. 

“Panorama of Progress,” on Stand No. 19, is a vista of 
Glaxo’s many activities that emphasises the world-wide ex- 
tent of the Company’s interest in both human and animal 
health and nutrition. 

In answer to the inevitable question “What's new” there 
are, this year, two products that have been rage 
developed tor veterinary use. The first is SAFFELIN, 
highly purified toxoid for immunisation against pulpy ace 
disease. Not only is this an effective antigen—it also has 
the advantage of being a first-class product to handle. The 
aene new product is COPPER INJECTION “120 
GLAXO for cattle, a suspension that is injected direct 
from its own tube through a standard intramuscular needle 

The latest information will also be available on: EF 
CORTELAN and other corticosteroids; AMVILAC_ for 
emergency and routine early weaning; STREPTOPEN 
INFUSION for Vibrio foetus infection in bulls; MYLIPE> 
ready-to-use procaine penicillin suspension, and many other 
antibiotic, pharmaceutical and nutritional products 


C. J. Hewlett & Sons Ltd. 

The main exhibit comprises three individual displays pre- 
senting veterinary specialities marketed by the House of 
Hewlett for the treatment of milk fever, acetonaemia and 
mastitis respectively 

The Milk Fever display consists of the established Calcium 
Borogluconate Injections P., P.M., P.M.D., M., Duophos, 
and introduces Calcium Borogluconate P.M. 29 in response 
to the wide demand for a complex injection with a higher 
calcium content. These injections are easily differentiated by 
distinctive coloured capping rings. 

The Acetonaemia display presents the standard dextrose 
and magnesium injections, also A.D.M., containing both 
magnesium and dextrose, and a mineralised propionate 
powder Proketin. The advanced hormone treatments ar¢ 
represented by Cortrophin Z (long acting ACTH 
Organon Laboratories and Deltacortril (prednisolone) 0! 
Pfizer Ltd. 

The Mastitis display includes products representative o! 
all aspects of mastitis treatment, penicillin 100,000 and 
300,000 units for routine treatment, I.P.S. (Penicillin/ 
Sulphadimidine) and Distropen (Penicillin and Dihydro- 
streptomycin) for penicillin resistant organisms, and Terra 
mycin of Pfizer Ltd. as a broad spectrum therapeutic 
Nebacetin Teat Bougies (plastic cannulae medicated with 
Bacitracin and Neomycin) for the treatment of teat cor 
ditions are presented for the first time. 

A fourth display shows selected specialities including 
Aloquone (purgatiwe anthraquinone), Ascarine (Piperazin: 
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vermifuge) Probactol (Sulphonamide formula for gastro- 
enteritis), C.D.12, 15, and 16 (dispersible stimulant and tonic 
cattle powders), C.D.17 (soluble broad spectrum antibiotic 
powder) and C.D.18 (intestinal sedative dispersible powder). 


Imperial Chemicals (Pharmaceuticals) Ltd. 

Imperial Chemical Industries Limited (Pharmaceuticals 
Division) feature the latest I.C.I. research achievements in 
the veterinary field, including “Dictycide” cyanacethydrazide 
for injection; the new specific treatment for lungworm, and 
“Helmox,” which presents the drug for oral administration. 

Other noteworthy introductions are “Dispolac’ P and 
“Dispolac” P.S., which contain procaine penicillin G alone 
and with dihydrostreptomycin in a readily dispersible form 
for more effective mastitis control. These intramammary 
creams produce high peak levels of penicillin in the milk— 
10 times higher than those produced by the usual non- 
dispersible formulations. As they are rapidly dispersible, 
they mix readily with the milk and the antibiotics are in 
contact with the infection in all parts of the udder. Further- 
more, they are also eliminated within 36 to 48 hours. 

——_ the other veterinary products being displayed 

“Hibitane” Pessaries, now widely popular for preventing 
pa treating metritis, I.C.I. Udder Wash for greater 
efficiency in controlling outbreaks of mastitis, “Sulpha- 
mezathine” Sodium 33'/3 per cent. solution, for injection, 
and “Sulphamezathine” Tablets 5 grammes for convenient 
sulphonamide treatment in sheep. 

Literature and information are also available on the many 
other well-known I.C.I. veterinary products, including 
“Stromez” the complete treatment for enteritis, “Mysoline” 
and the LC.I. range of penicillin products which include 
“Avloprocil” A.S., available in 50 c.c. vials for economical 
and convenient penicillin therapy in everyday practice. 


The International Serum Company 

The International Serum Company Ltd. are exhibiting 
on Stand No. 26 and are showing their usual comprehensive 
range of biological products. These are supplemented by 
products from Behring Werke, Marburg/Lahn., Farben- 
fabriken Bayer, Leverkusen., Fabwerke Hoechst, Hoechst/ 
Main., and Dr. E. Graeub, Berne. 

Several new and interesting products have been added 
to their range and these include Black Disease Antiserum, 
Improved Black Disease Vaccine, Enterotoxaemia Vaccine, 
Botulinus “C” Toxoid for Mink, and Chiniofon Mixed 
Vaccine. 

“Felivac” brand of Feline Infectious Enteritis Vaccine 
(Graeub) is now available in liquid form in addition to the 
freeze-dried form, and these are prominently displayed 
together with the popular “Caninovac” brand of Egg- 
adapted Canine Distemper Vaccine. 


Kodak Limited 

The applications of photography in veterinary surgery are 
constantly increasing, as would be expected in such a pro- 
gressive science, and the unique world-wide experience of 
the Kodak Organisation is freely at the disposal of all 
who wish to keep pace with contemporary advances in this 
direction. 

Veterinary radiography, for example, presents many indi- 
vidual problems and difficulties, but these may be minimised 
by using “Kodak” X-ray films, chemicals and accessory 
equipment. “Kodak” X-ray film is manufactured with 
infinite care and controlled at every stage to provide the 
veterinary surgeon with a superb sensitised material of 
consistently high quality, year in and year out. “Kodak” 
chemicals for processing these films are expressly com- 
pounded to suit “Kodak” X-ray films. Finally, Kodak ex- 
posure and processing equipment is the best of its kind, and 
can be relied upon to give years of trouble-free service. 

In the field of photography, the popular and versatile 
Kodak “Colorsnap” Camera, for instance, by combining 
simplicity of operation with the well-known advantages 
inherent in good quality “miniature” cameras, has proved 
to be eminently suited to the varied demands and require- 
ments of veterinary practice. Add to this Kodak high 
quality films, in both black and white and colour, all depend- 
able to the last frame, and the result is a combination 
capable of recording with the utmost fidelity either gross 
pathology or discrete changes. 
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May & Baker Ltd 

Pharmaceutical Specialities (May & Baker) Ltd. display, 
on their stand, a very representative range of their products. 

“Largactil” ‘brand chlorpromazine hydrochloride continues 
to be of special interest as a premedicant and sedative, as 
well as for the control of nausea and vomiting, particularly 
during transportation. 

More recent introductions include :— 

“Lenticillin” brand procaine benzyl-penicillin suspension is 
most suitable for treatment where there is moderate infec- 
tion by penicillin-susceptible organisms, and where it is 
desirable that the release of the antibiotic from the site of 
injection is gradual. 

“Strypen” brand penicillin and dihydrostreptomycin, given 
as an intramammary injection, is specially suitable for those 
cases Of mastitis in which penicillin-insensitive, as well as 
penicillin-sensitive, organisms are present. The ‘combination 
of the two antibiotics gives an enhanced effect since there is 
some degree of synergism between them. 

“Stryzolin” brand streptomycin sulphate solution is recom- 
mended where the disease is caused by gram-negative 
organisms as in pyosepticaemia in foals, or complications of 
canine distemper. 

“Vesadin” brand injection of Sulphadimidine Sodium 
B.Vet.C. is a general purpose sulphonamide with a wide 
range of antibacterial activity equally suitable for the 
control of gram-positive and gram-negative organism in- 
fections. 

Other well-known products in the display include 
“Strinacin” for the control of enteritis, and “Thiasolucin” 
for the treatment of penicillin-resistant staphylococcal mas- 
titis. 


Minsal Limited 

A full range of mineral supplements for all livestock 
is exhibited. For cattle, there are no fewer than five differ- 
ent supplements, and of particular interest are those rich 
in magnesium—Fortified Nos. 1 and 3, and the high phos- 
phorus supplement—T.F.P. The former are recommended 
for the prevention of hypomagnesaemia and the latter for 
combating infertility of a functional type. Amongst the 
other supplements is X.F. Minsal for pigs, of which a 
salient feature is a high copper content. The cattle and 
sheep supplements are also available in lick form, in circular 
and rectangular shapes. It is particularly interesting to note 
that the complete mineral supplements can be obtained in 
lick form, as distinct from the more orthodox mineral licks 
which consist essentially of salt. The special feature of 
Minsal Licks is that they are “waterproofed,” and thus loss 
from leaching is avoided. 


Newton Victor 

Newton Victor are exhibiting a selection from their very 
comprehensive range of X-ray equipment for veterinary 
work. The model K-5 X-ray unit will be shown with 
different methods of mounting. This unit is literally a com- 
plete X-ray unit in a suitcase and, although so compact and 
convenient, it is powerful enough to provide excellent radio- 
graphy of the entire body structure of small animals and, 
in addition, of the extremities of any large animals. 

Every effort has been made to simplify the operation 
of the equipment, thereby avoiding the inconvenience of 
“retakes.” The operating controls, for instance, consist only 
of a mains switch, an exposure timer and simple regulation 
of the tube filament-current and kibovoltage, For fluoro- 
scopic procedures a plug-in type foot-switch replaces the 
— timer. 

A detailed veterinary technical chart is fitted inside the 
lid of the carrying case so that even the inexperienced 
operator can achieve good radiographs by following the 
instructions. 

Newton Victor accessories on show will include illumin- 
ators, contact cassettes, protective equipment, and items 
from their range of dark-room equipment. 


Parke, Davis and Company, Ltd. 

The Parke, Davis stand will feature the wide and varied 
applications of Chloromycetin in both large and small animal 
practice. 

The introduction of Mascetin (Chloromycetin Intramam- 
mary Suspension 15 per cent.) undoubtedly provides an 
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effective weapon in the fight against mastitis, since the 500 
mg. Chloromycetin content of each tube ensures a high 
local tissue concentration in the udder. 

Prominence is given to Aerosol Chloromycetin Tincture, 
an economical and especially convenient presentation of 
Chloromycetin Tincture for the treatment of ovine foot-rot. 
Chloromycetin Tincture 10 per cent. in liquid form is 
available for the treatment of foul-of-the-foot, orf, black- 
spot, venereal granulomatous conditions, infected wounds 
and abrasions, and in certain ear conditions, etc. 

Chloromycetin Intramuscular is the antibiotic par excel- 
lence. Its broad spectrum which covers a wide range of 
gram-positive and gram- negative bacteria combined with 
its small molecular size, enhances its rapid diffusion and 
deep tissue penetration, making it especially valuable in con- 
ditions of pneumonic, gastro-enteric and nephritic origin. 

Chloromycetin capsules 50 mg. and 250 mg. respectively 
maintain the necessary blood level following the administra- 
tion of Chloromycetin Intramuscular. 

Chloromycetin Palmitate and Chlorstreptin have proved 
of undoubted value in gastro-enteric conditions of young 
animals, especially in calves. 

Chloromycetin Ophthalmic Ointment and Chloromycetin 
Hydrocortisone Ointment are specific in cases of keratitis 
and in all conditions where prolonged action and penetration 
into the inner chamber of the eye is desired. 

Other exhibits include the range of Abidec, 
Caladryl preparations. 


3enadryl and 


Petfoods Limited 

Extensive research plays an ever-increasing part in the 
development of modern industrial projects, and nowhere is 
it more important than in the field of animal nutrition. 

That is why Petfoods Ltd. (Stand No. 7), of Melton 
Mowbray, makers of “KIT-E-KAT,” “LASSIE,” 
“CHAPPIE,” and “MEET,” have from the beginning con- 
sidered it their duty to maintain a highly qualified and 
technically efficient research department. One of the many 
functions of this department is the maintenance of the 
highest standards of quality in the raw materials used and 
to ensure the retention of that quality in processing. 

The product story—what goes into the factory and what 
comes out of the tin—is the theme of this year’s exhibit. 


Pfizer Ltd. 

The Pfizer stand (No. 8) features the broad-spectrum anti- 
biotic Terramycin* (oxytetracycline) and the glucocorti- 
coids Cortril* (hydrocortisone) and Deltacortril* (pred- 
nisolone). Emphasis is placed on the parenteral dosage 
forms of Terramycin and Deltac ortril. 

Pfizer’s 1957 Congress theme is: “Administration of the 
intramuscular or intravenous preparations of Terramycin 
ensures rapid attainment of therapeutic blood levels of this 
antibiotic. Terramycin has a wide range of antibacterial 
activity and a single injection, used as initial treatment, will 
often clear up an infection in its early stages and obviate 
any need for numerous repeat-visits and lengthy courses of 
treatment.” 

A suspension of Terramycin in mineral oil, formulated 
for the treatment of poultry diseases, is also exhibited. This 
preparation is injected subcutaneously in chickens to treat 
chronic respiratory disease, coryza and other infectious con- 
ditions where the causative organism is sensitive to Terra- 
mycin. It is indicated also in sinusitis of turkeys, injection 
being made directly into the affected sinuses. 

The aqueous suspension of Deltacortril is a new prepara- 
tion. Application is by intramuscular or intra-articular in- 
jection. Searching trials conducted by United Kingdom 
veterinary surgeons during 1956/57 have shown that Delta- 
cortril is extremely successful in the treatment of bovine 
ketosis. Concomitant trials have indicated its value for the 
control of laminitis, rheumatoid arthritis and bursitis, as 
well as other inflammatory conditions of joints, skin and 
ears of both large and small animals. Preliminary studies 
to evaluate the efficacy of Deltacortril in cases of pregnancy 
toxaemia of ewes have warranted further and widespread 
investigations. 

Interested visitors wishing to obtain further information 


* Trade mark. 
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will be able to locate Pfizer personnel at the Company's 
Exhibit. 


Reckitt & Colman Limited, Pharmaceutical Department, Hull 

Stand No. 14. 

Dettol. Dettol is efficient against a wide range of bacteria 
and its activity is well maintained in the presence of organic 
matter; it is well tolerated on the skin and tissues, and is 
an excellent deodorant, non-poisonous and non-staining. 

Dettot Antiseptic Cream. This is an improved antiseptic 
hand cream containing parachlorometaxylenol incorporated 
in a non-ionic base, together with essential fats to replace 
those lost by normal washing with soap and water. It has 
a rapid action against a wide range of pathogenic micro- 
organisms with a persistence of effect, ae a useful anti- 
septic lubricant in parturition 

Instrument Dettol. For instrument disinfection, rapidly 
bactericidal against a wide range of pathogenic micro- 
organisms. 

Dettol Ointment incorporates the active principle of 
Dettol in a soothing and emollient base. 

Surgical Dettol (Blue and Orange) is intended for pre- 
operative skin disinfection. It is rapidly bactericidal, virtual 
disinfection of the skin being achieved within one minute. 

Disprin forms calcium acetylsalicylate in water. Disprin 
should be given as a draught whenever aspirin is indicated, 
as it is less likely to cause irritation of the gastric mucosa. 

Codis. A tablet providing soluble aspirin together with 
codeine phosphate and phenacetin. 


Smith Kline & French Laboratories Limited 

Exhibiting for the first time at the B.V.A. Congress, the 
SKF stand features products of the Nitrofuran group of 
compounds. The Nitrofurans are a new and distinct group 
of chemotherapeutic agents that are making an increasing 
contribution to both human and animal medicine. 

Attention will be focused on a recently developed product— 
“Bifuran.” “Bifuran” has aroused considerable interest as 
an effective method of preventing and treating necrotic 
enteritis, paratyphoid and coccodiosis in pigs. Two forms 
of “Bifuran” will be displayed—“Bifuran” Supplement for 
mixing in the feed, and “Bifuran” Soluble Tablets for 
administration in the drinking water. 

Also displayed will be “Neftin”—a nitrofuran with a wide 
range of action against bacteria and protozoa. “Neftin” 
is also active against the protozoan parasites that cause 
blackhead and hexamitiasis in turkeys. 

Enquiries ahout the Nitrofurans will be welcomed by_the 
SKF staff, who will be in attendance throughout the Con- 
gress. Technical literature and material for clinical trial 
will be available. 


William R. Warner & Co. Ltd. 

William R. Warner & Co. Ltd. take pleasure in announc- 
ing the organisation of their new division of veterinary 
medicine and extend a cordial invitation to all members of 
the veterinary profession to visit their stand No. 30 at the 
British Veterinary Association Trade Exhibition. 

The inauguration in 1957 of the new Veterinary Division 
whic h is located at Eastleigh, Hampshire, marks the Com- 
pany’s 101st year of service to the medical profession, pro- 
ducing ethical drugs and pioneering in pharmaceutical 
research. 

PACATAL —veterinary, a new drug nting a sig- 
nificant advance in animal tranquillisins, cs, is the first 
of a new range of products which is being introduced to the 
veterinary profession. The unique chemical structure of 
this new drug provides marked pharmacological advantages 
without the so frequently encountered troublesome side- 
effects. Given to animals, PACATAL-veterinary calms the 
animal without inducing somnolence or affecting alertness 
Restless and ill-tempered animals become quiet, are more 
easily handled and appear indifferent in a wide range of 
conditions nec essitating control of excitement, unruliness and 
fear, and as an aid in the reduction or elimination of pain 
Additionally, the drug acts as a potentiator of analgesics 
and anaesthetics, materially reducing the quantities of thes 
agents required. 

Further details of this product may be obtained from 
Stand No. 30. 





